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V I I I
A B ST R A C T
C u rren t  financia l s ta tem ents present single num bers , the result o f  a m easurem ent 
process em brac ing  m any estimates and a rb i tra ry  classifications, sum m arizations, 
ju d g m e n ts ,  and  allocations. These po in t-es t im a tes  an d  the ensu ing  u n ce r ta in ty  for 
decis ionm akers  has been cause for concern  to both  academ ics and  prac tit ioners , evoking 
various recom m endations  to change the fo rm at and scaling o f  f inanc ia l  s ta tem ent data. 
T he  most s ign if ican t acknow ledgm ent o f  this problem  cam e f ro m  the Financial 
A ccoun ting  Standards Board in 1978, w hen it released O b jec tives  o f  Financial R eporting  
by Business Enterprises (SFAC No. 1). The p r im ary  interest o f  this research was to 
s tudy the impact on decis ionm aking  about p rospective  cash flows by chang ing  the fo rm at 
and  scaling o f  financia l s ta tem ent data.
Subjects  from  six o f  the "Big 8" accounting  f irm s took pa rt  in an  ex p e r im en t  to 
m an ipu la te  the fo rm at {tabular versus graphical)  and scaling (p o in t-e s t im a te  versus 
p robabilis tic )  o f f inancia l s ta tem ent data. T he  subjec ts  were requ ired  to es tim ate  the net 
cash flow  from  opera tions for a  hypothetical case based on the R obert  M orris  Associates 
annual s ta tem ent studies for a physic ian 's  o ffice . The sub jec ts  had num erous  cues to 
utilize in o rder  to m ake judgm en ts  abou t the cash flow. One h u n d red  and  seventeen 
sub jec ts  took part  in a se lf -adm in is te red  com puterized  experim en t .  Each sub jec t  
received a d iskette  con ta in ing  the experim en t ,  the instructions, the case m ateria l,  and the 
data  instrum ent. T he  sub jec ts  com pleted  the experim en t  in their  ow n tim e and their 
responses were autom atically  recorded  on the diskette .
T he  results o f  a sp li t -p lo t  analysis o f  variance disclosed that  there  was no 
sign if ican t in terac tion  betw een the fo rm at, scaling and supplem enta l in fo rm ation . 
How ever, the decisionm akers were cognizant o f  the conten t of the  supp lem enta l  f inancial 
da ta . T he  decisionm akers were very  m indfu l o f  the d is tr ib u t io n  skewness (a lthough not 
s ta tis tically  s ign if ican t)  and ad ju s ted  their  estimates o f  cash flow in the co rrec t  d irection.
Assessing the chances of cash flows is im proved  if the dec is ionm aker  is p resented  with 
both graphical and probabilis tic  financia l d a ta  and  the dec is ionm aker  is able to assimilate 
the p robabilis tic  data .
x
C H A P T E R  1
IN T R O D U C T IO N  AND RA TIO N A LE FOR T H E  E X PE R IM E N T
In troduction
Financial d a ta 1 p rov ided  by the accounting  in form ation  system results f rom  
approx im ate ,  ra the r  than exact m easurem ents. The totals com m only  p resen ted  as final 
account balances in an en ti ty 's  f inancial s ta tem ents involve m any estim ates and a rb itra ry  
classifications, sum m arizations, judgm en ts , and  allocations. Despite  the aura  u f  precision 
that seems to su rro u n d  financia l s ta tem ents, such m easurem ents  are generally  based on 
rules and  conventions, ra the r  than exact amounts. The rules and  conventions  leads to 
m easurem ent uncerta in ty  and  the implied precision leads to reporting  uncerta in ty . The 
f irst type of uncerta in ty  (m easu rem en t uncerta in ty )  is a statistical p roper ty  involving a 
p robab il ity  density  function . How ever, the p robability  density  func t ion  is not p rovided  
in f inanc ia l  reports; a p o in t-es t im a te  is com m unica ted . This om ission o f  in fo rm ation  
leads to the second type o f  uncerta in ty , reporting  uncerta in ty . R a the r  than  having a 
statistical im plication, reporting  uncerta in ty  is more allied to am biguity . This am bigu ity  
results from  failing  to report  all the potential in form ation . C onsequently , f inancia l 
s ta tem ent data  is both am biguous and uncertain; nevertheless, this da ta  o f ten  plays a 
m ajor  role in decisionm aking .
1. T h ii i tu d y  d u tin fu i ih e i  betw een d a te  end  in form ation  F inancial in fo rm ation  ia accoun ting  d a te  ev a lu a ted  for 
ft a pacific uftt A. dcciiionm akar b u u  in tillig cn t ftction cn  in fo rm ation , for it ai^nificmnc* and  p tn o n t l
ua«fulnea»
2.
Because the da ta  is equivocal, num erous suggestions have been m ade for 
p resen ta tion  changes.1 In the m eantim e, users con tinue  to rely on data  con ta ined  in the 
f inanc ia l  s ta tem ents to make business decisions.3 C oncern  with the qua lity  o f  financial 
s ta tem en t da ta  and  decisions based on them  has s tim ula ted  this research into 
im provem ents  in the accounting  process, and specifically  w hether  the process o f  
fo rm atting  and scaling4 the p resentation  o f  the  f inanc ia l  da ta  a ffec ts  decisionm akers.
D uring  the last tw enty  years, concern  for the uncerta in ty  o f  f inanc ia l  s ta tem ent
d a ta  and o f  decisions based on it has been expressed by the accounting  profession itself,
p r im arily  the A m erican  Institute o f  C er tif ied  Public A ccountan ts  (A ICPA ), the academ ic
com m unity  th rough  the A m erican  A ccounting  Association (A A A ), and , m ore recently ,
by the F inancial A ccounting  Standards Board (FASB). The A m erican  A ccounting
A ssociation 's  C om m ittee  to p repare  a S tatem ent of Basic A ccounting  T heo ry  (ASOBAT)
states [1966, p. 29]:
... because the accuracy o f  m any  accounting measurements depends upon  
fu ture  activity, there is no compelling reason why the accountant should not 
report in term s o f  interval estimates or probability  distributions.
2. Sec for exam ple, A SO B A T  [1966], T rueblood  [1973],
3. D ecisionm aking under c e rta in ty  u i u m n  th e  ev d leb ility  o f perfect in fo rm ation . Dccicionc ere usually  m ade, 
th o u g h , using  p e rt i d  o r im perfect in fo rm ation . Thi* land* to  (1) dec i i  ion* u n d e r rick end  (3) dec ie ion* under 
u n ce rta in ty  )T»h», 1981, pp. 417-418], In th e  firet c u e ,  ■ p ro b ab ility  dancity  fu nc tion  deccnbe* th e  d e te ; in the 
le t te r  e itu e tio n , th e re  i* no p robab ility  denaity func tion . In o th e r word*, c e rta in ty  end  u n ce rte in ty  rep resen t th e  
tw o ex trem e ce ie t, en d  rilk  i* th e  in -be tw een  s itu a tio n .
4. L ibby [1981, p. 8] define* fo rm e t ch e rec t eristic* ** num eric*!, g reph ice l, or v e rb d ,  end  ced in g  ch arac te ris tics  e* 
d e te rm in is tic  o r p robab ilistic .
3.
Seven years later, the A lC P A ’s Study G roup  on the O bjectives  o f  F inancial S tatem ents6
states [1973, p. 39]:
... measurements in term s o f  single numbers that Jo  not indicate possible  
ranges and  dispersions pose problems in describing events subject to 
uncertainty.
A SOBA T did  not a t tem p t to define  or operationalize  the term s interval estimates  and  
probability  distributions,  nor did Trueblood with the terms possible ranges  and 
dispersions.  In N ovem ber, 1978, (or twelve years a f te r  ASOBAT) the Financial 
A ccoun ting  Standards Board (FASB) issued its S tatem ent o f  Financial A ccounting  
C oncepts  No. i, Objectives q£ Financial R e to r t in g  b y  Business Enterprises (SFa c  N o . I) 
[FASB, 1978]. A ccord ing  to SFA C No. 1, the general ob jec tive  o f  f inancial reporting  is 
decision usefulness. T h e re fo re ,  f inancial statements should incorpora te  da ta  only if it is 
useful to potential users o f  those reports. Specifically , SFA C No. I states [FASB, 1978 
par. 37]:
... f inanc ia l  reporting should provide in form ation  to help investors, 
creditors, and others assess the amounts, timing, and  uncertainty o f  
prospective net cash in flow s  to the related enterprise.
SFA C No. 1 was the first in a series o f  S tatem ents o f  F inancial A ccounting  
C oncepts  designed  to establish a base for fu tu re  financia l accoun ting  and reporting  
standards. But SFAC No. 1 is a s ta tem ent o f  concep t alluding to, but no t con ta in ing , 
in fo rm ation  abou t the conten t,  fo rm a t,  scaling, and display o f  financia l data . These 
m atters need to be exam ined  and a model developed to im plem ent the convic tions o f  
SFAC No. 1. T he  fundam en ta l  problem  these s ta tem ents  address is the am bigu ity  o f  
f inanc ia l  statements. T he  accounting  process reduces the m any transactions that 
com prise  an account into a single num ber ,  but that single num ber  is uncerta in  and  the
6. Thi* rep o rt i* m ore com m only know n as the  T rueb lood  R epo rt, a f te r  th e  nam e of th e  ch a irm an  of th e  
com m ittee.
4.
presentation  is ambiguous. It has an  associated m ean, variance and  skewness, bu t  this 
in fo rm ation  is abandoned  in favor o f  the single num ber. F igure  1 pictoria lly  represents 
this process.
Purpose of the  Study
The conceptual fram ew ork  created  by the FASB in their  issuance o f  SFA C ’s, now
supposedly com ple te , has been both  lauded and  critic ized by various academ icians  and
practit ioners . For exam ple, G erbo th  states [1987, p. 2):
While the ob jectives in S ta tem ent No. I are widely  honored, they  can no 
more provide guidance fo r  deciding d i f f ic u l t  accounting issues than 
agreement on the sanctity  o f  human l i f e  can provide guidance fo r  decid ing  
the nagging issues o f  abortion, euthanasia, and capita l punishment.
The concep tua l  f ram ew ork  was not meant to produce  instant and ind isputab le  answers, 
nor was it in tended  to avoid , m inim ize, or control debate  on basic issues by forcing 
prio r  ag reem en t  on abstract principles. Instead, the concep tua l  f ram ew ork  should 
stim ula te  p ioneering  research w hich will set fu tu re  accounting  s tandards. T he  theory  o f  
accounting  should establish the practice  o f  accounting; this theory  should be fo u n d ed  on 
the sc ien tif ic  m ethod o f  system atic, contro lled , em pirica l, and critical investigation 
[K erlinger , 1986, p. 10].
M any decis ionm akers  view cu rren t  f inancia l s ta tem ent da ta  as d iscre te , for 
accounting  s ta tem ents  present single num bers, a lthough the underly ing  m easurem ent 
process is uncertain . A ccountan ts  tag these single num bers  po in t-es t im a tes .  This 
p ractice  effec tively  means that financia l s ta tem ents use d iscre te  values (po in t-e s t im a te s )6 
to represent stochastic variables. F u r the rm ore ,  the use o f  discrete  num bers  in financia l
8. T he p o in t e s tim a te  it th a  »ingle num ber th a t  represent*  th a  beat s ing le -va lued  a it im a te  of th e  q u a n ti ty  being 
m easured
F IG U R E  1. From T ransactions To Am biguous F inancia l S ta tem en t Data
Transactions
on
Source D ocum ents
Po in t-E stim ates
R eduction
Estimates 
A rb i tra ry  classifications 
Sum m ariza tions 
Judgm en ts  
Allocations
F inancial Variables: 
M ean 
V ariance  
Skewness
Financial S tatem ents
A m biguous
All transactions a re  recorded  on source 
docum ents.
The accounting  process requ ires  that 
num erous personnel involved in the 
accounting  fu n c t io n  m ake ju d g m e n ts  and 
finally  decisions abou t transactions and 
deb it  and  cred it  details.
These financial variables are  stochastic 
variables, rep resen ted  by a probab il ity  
density  function . T hey  are not 
de te rm in is t ic  variables, w hich would be 
capable  o f  being represen ted  by discrete  
num bers  that accountan ts  call 
po in t-est im ates .
From  the source docum ents  to the trial 
balance, aggregation and f il te r ing  o f  data 
in the accounting  process have i educed  
the transaction details  to po in t-est im ates .
The accounting  process has p repared  an 
am biguous set o f  f inancia l s tatem ents.
6.
sta tem ents  p resen ted  in a tabular  fo rm a t  implies a high degree  o f  precision. In contras t,  
s tochastic  variables are  reported  in a probabilis tic  fo rm at e i the r  graphically  or tabularly . 
D iscrete  num bers , the re fo re ,  are possibly inappropria te  abstractions; p robabilis tic  
f inanc ia l  da ta  may be a more appropria te  practice  for p rovid ing  dec is ionm akers  with 
re levan t f inanc ia l  da ta  [SFAC No. 2, FASB, I980|. This research proposes to s tudy  the 
im plications of fo rm a t  and  scaling characteris tics  o f  f inancia l s ta tem en t da ta  w ith in  the 
fram ew o rk  o f  SFA C No. 1 and to de te rm ine  w he ther  the sub jec t  m atte r  o f  SFAC No. 1 
can be pu t into practice. This  research is an e ffo r t  to reduce  the am b igu ity  associated 
with the num bers  in financia l s ta tem ents , not the uncerta in ty . R educ ing  the uncerta in ty  
would e ffec tive ly  reduce  the variance associated with a f inanc ia l  variab le , while 
reduc ing  the am b igu ity  illuminates the uncerta in ty .
Q uestions  to be  A nsw ered
The trad itiona l  accounting  process p roduces  financia l s ta tem ent da ta  sh rouded  in 
uncerta in ty ,  yet SFA C  No. 1 repeated ly  states that  accoun ting  m ust p rovide  in fo rm ation  
to fac ili ta te  decisions about prospective net cash inflows. Historically , accounting  has 
concerned  itself w ith  a custodial or s tew ardsh ip  approach  to the field; only recently  has 
it '■ealized the im portance  o f  d issem inating  in form ation  to assist dec is ionm ak ing , and 
SFA C  No. I form alizes  this concern . Do existing financia l s ta tem ents  prov ide  adequate  
in fo rm ation  to m ake such decisions? To change these financia l s ta tem ents  would  require  
chang ing  e ith e r  the  fo rm a t  or scale (or both) o f  the num bers  in the f inancia l s tatem ents. 
Such a change  is w arran ted , how ever, only  i f  the benefits  exceed the cost of the  change, 
bu t the benefits  a re  expec ted  to in tangible. For exam ple , will the decis ionm akers  
reach g rea te r  consensus? Will they  converge  a round  a s tandard?  Will they m ake more
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accura te  decisions in term s o f  the ir  judgm en ts  about fu tu re  events? These  questions 
should  be answ ered  in the  contex t o f  SFAC No. 1 and  involve the task of es tim ating  
p rospec tive  net cash inflow s7. Will the decis ionm akers  m ake m ore consistent decisions 
over  a pe riod  o f  tim e? In o ther  words, will the change be b e tte r  in fo rm a tion  than  is 
cu rren tly  available. This research will be a start to investigate the broad area of 
fo rm a tt ing  and scaling o f  f inancial s ta tem ent data and  will be limited to establishing 
w he ther  o r  not a change in the fo rm at and scale will impact pa rt icu la r  business 
decisions. Specifically , the business decision investigated is the  task o f  estim ating  
p rospec tive  net cash inflows. The issues o f  consensus, consistency, accuracy  and cue 
u til ization will be delayed for subsequent research. If changes in fo rm a t  and  scaling 
have no statistical e ffec t  on decisions abou t prospective net cash flow , the research merit 
o f  these add it ional  issues is inconsequential.
D elineation  o f  the  Research  Problem
As previously  ind ica ted , L ibby  defines  form at characteris tics  as tabular, 
g raphical,  o r  verbal and scaling character is tics  as de te rm in is t ic  or probabilis tic .  Because 
financ ia l  s ta tem ent data is unlikely  to be com m unica ted  only verbally , this level o f  the 
fo rm a t  variab le  will not be considered  in this study. A ccord ingly , this research 
p r im arily  considers  the fo rm at and scaling construc ts8 o f  f inancia l s ta tem ent data.
Several ancilla ry  constructs  a re  also considered  because the p robabilis tic  f ram ew ork  in an 
experim en ta l  se tting  presents opera tional problems. These constructs  include educa t ion .
7. T h is  s tu d y  em phasises i  ts sk  involving cssh  flow because SFAC No. 1 was (pacific in s ta tin g  th a  purposa of 
financial in fo rm ation  is to  m aka estim ate* ab o u t p rospective net cash inflow*
8. T ha  fo rm at co n stru c t will be s tu d ied  fo r ta b u la r  and  graphical capab ilities , and  scaling  will be s tu d ied  fo r
p o in t-a s tim a te  and p robab ilistic  p resen ta tio n  of financial s ta tem en t d a ta .
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f inancia l s ta tem ent percentile ,  and skewness. The education  variable  was added  to 
ensure  that  the subjec ts  were capable o f  correctly  in te rp re ting  the probabilis tic  financia l 
data. Since a review  o f  the  literature  suggests that  decis ionm akers  are not Bayesian 
experts ,0 some subjec ts  had to be fam iliarized  o r  sensitized to dec is ionm aking  under  
uncerta in ty . F inancial s ta tem ent percentile  was added  to the study  as a variable  because 
the skewness of the  d is tr ibu tion  coupled with the percentile  rank ing  may a ffec t  the 
sub jec ts ’ es tim ate  o f  prospective net cash inflows. Poor m easurem ent can  invalidate  any 
sc ien tif ic  investigation. T he  percentile  construct should p rov ide  an ob jec tive  m easure of 
the  valid ity  and  reliability  o f  the instrum ent and the experim enta l  task.
T he  financia l s ta tem ent percentile  was studied at two levels, the tw e n ty - f i f th  and 
se v e n ty - f i f th  percentile ,  respectively, as m easured by indicators in the R obert  M orris 
Associates 1987 A nnual S tatem ent Studies (RM A ). These two levels w ere  chosen because 
they would have s ignificantly  d if fe re n t  cash flows. A dditionally , the expecta tion  o f  cash 
flows would be a ffec ted  by the skewness, the degree o f  sym m etry ,  or the d e p a r tu re  from 
sym m etry  o f  a d is t r ib u t io n .10. The skewness o f  the d is tr ibu tion  was s tud ied  fo r  lef t  and 
right skew ed  d istr ibu tions . The degree o f  skewness was established based on the m ean, 
m ode and  s tandard  d e v ia t io n ,11 such that it s ign if icantly  a ffec ts  the  expecta tion  o f  cash
S. In b o th  regression and  p robabilistic  ju dgm en t stud ies, su b jec ts  ere no t w hat W inkler jl9 7 2 | haa callad 
"su b s ta n tiv e  experts": they  era  n o t fam iliar w ith th a  aubatan tiva  area. However, in moat p robabilistic  ju d g m en t 
•tud iee, even th a  "auba tan tiva  experta" are usually  no t "norm ative  ex p art a’ they  do no t know how to  axpraaa 
judgm ent*  in  te rm s of p robab ilities. T ha ab ility  to  affectively use probab ilistic  d a ta  (b o th  g raph ica l and  ta b u la r)  
will vary  from  ind iv idual to  indiv idual.
10. C u rren tly , a cco u n tan ts  assum e th e  d is trib u tio n  associated  w ith a financial variab le  is norm ally  d is tr ib u ted . 
A ccounting  tex tbooks assum e a norm al d is tr ib u tio n  fo r the teach ing  of s ta tis tic a l techniques, p a rticu la rly  in 
au d iting  procedures.
11. T ha m ean  (po in t a s tim ate) was determ ined  from  th a  RMA d a ta . T ha  m ode and  s ta n d a rd  dev ia tion  were 
d e te rm ined  from  10,000 rep lications of a  tr ian g u la r d is trib u tio n . T ha  skew ness was dete rm ined  from  th e  form ula:
Skewness = (M ean - M o d e ) /S tan d a rd  D eviation
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flow  f ro m  a f inanc ia l  va riab le  in the  cash f low  cyc le .12
R A T IO N A L E  A N D  T H E O R E T IC A L  FRA M EW OR K
S F A C  No. 1
SFA C  No. 1 does not specify  w ha t  in fo rm a tion  is to be supp lied  abou t 
p ro sp e c t iv e  ne t  cash inflow s; it s tates only  that f inanc ia l  in fo rm a t io n  be p ro v id ed  so that 
the  d e c is io n m a k e r  may assess  the am o u n ts , tim ing , a n d  uncerta in ty  o f  prospective net cash  
in f lo w s .  N o r  does SFA C  No. 1 ind ica te  what fo rm a t  an d  scaling  techn ique  shou ld  be 
used fo r  re p o r t in g  f inanc ia l  data. In e f fe c t ,  SFA C  No. I p rescribes  a m odel bu t does not 
descr ibe  a m odel. N everthe less , a lthough  no a ccoun ting  in fo rm a tion  m odel for 
u n c e r ta in ty  e x is ts ,13 decis ions  are m ade based on beliefs  abou t  the  l ike lihood o f  
u n c e r ta in  events .
U n c e r ta in ty  does not im ply  com ple te  ignorance  abou t  p ro spec t ive  net cash 
inflow s. T he  c u r r e n t  scaling  techn ique  uses p o in t-e s t im a te  n u m b ers  fo r  h istorical 
rep o r t in g .  These  very n u m b ers ,  how ever  c o n tr ib u te  to the  u n c e r ta in ty  o f  f inanc ia l
13. T h e  conversion  o f c u h  to  raw  m aterial* , w ork in  p ro c a u , fin ished  good* th e n  accoun ts  receivab le  an d  back  to  
a c c o u n ts  receivab le . Caeh
A ccount*  R eceivable  .M / ■ ■ t
e l  C aeh Flow R aw  M ateria l*
\ \  Cycle / /
F in iehed  G ood*': - . . 0W ora - in - Procee*
13. O ne m ay conaider th e  co n serv a tiv e  ap p ro ach  o f A P S  S ta te m e n t No. 4 to  be an  in fo rm atio n  m odel fo r
u n c e r ta in ty  w hen it e ta te*  [1970, p a r. 36): T h e  com plex ity  an d  u n c e rta in ty  of econom ic a c tiv ity  seldom  p e rm it
e x a c t m easu rem en t. T h*  u n c e rta in tie s  th a t  su rro u n d  th e  p re p a ra tio n  of f in an c ia l s ta tem en t*  are re flec ted  in a  
g en era l ten d en c y  to w ard  early  recogn ition  o f u n fav o rab le  ev en ts  an d  m in im isa tio n  of th e  am o u n t of n e t asse ts and  
n e t incom e
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s ta te m e n t  data. While p rospec tive  net cash  inflow s a re  a random  variab le ,  in su f f ic ie n t  
d a ta  a b o u t  th is  ran d o m  variab le  do  n o t  necessarily  p rec lu d e  q u a n t i fy in g  a n d  so lv ing  a 
dec is ion  model. T he  degree  o f  da ta  ignorance  bears  d irec tly  on  how  the  p ro spec t ive  net 
cash  in flow s are  m odeled  by  dec is ionm akers . T h e  op tions  range  f ro m  com ple te ly  
c o n se rv a tiv e  (e.g., p rov id ing  the trad i t iona l  d isc re te  n u m b ers  in f inanc ia l  s ta tem en ts)  to 
c o m p le te ly  pe rm iss ive  (e.g., p rov id ing  the p robab il i ty  d e ns ity  fu n c t io n  fo r  p rospec t ive  
net cash  inflow s). O f  course ,  one can  only  specu la te  tha t  m odeling  decisions vary 
be tw een  the options . F rom  a seem ing ly  large n u m b e r  o f  availab le  m odels , this research  
p roposa l  investiga tes  only a m odel to change  the fo rm a t  and  scaling c h a rac te r is t ic s  o f  
f in a n c ia l  s ta tem en t  data .
T v e rsk v  and  K a h n e m an
Because f inanc ia l  s ta tem en ts  con ta in  unce rta in t ie s ,  dec is ionm akers  reso r t  to 
heu ris tics .  T v e rsk y  and  K a h n e m a n  (1974] fo u n d  th a t  dec is ionm akers  use heu ris tic s  in 
m ak in g  ju d g m e n ts  u n d e r  uncerta in ty .  ( I )  rep re sen ta tiveness ,  usually  e m p lo y e d  to assess 
the  p ro b ab i l i ty  that  an o b je c t  or event A belongs to a class or process B; (2) ava ilab il i ty  
o f  instances  or scenarios , o f te n  em p loyed  to assess the  f re q u e n c y  o f  a class or the 
p laus ib il i ty  o f  a p a r t icu la r  deve lopm en t;  and  (3) a d ju s tm e n t  f ro m  an a n c h o r ,  usually  
e m p lo y e d  in num er ica l  p red ic tio n  w hen  a re levant value is availab le . T hese  heuris tics  
are  h igh ly  econom ica l  and  usually  e f fe c t iv e ,  bu t they  lead to sys tem atic  and  p red ic tab le  
e rro rs .  V ir tua lly  all business decisions a re  m ade u n d e r  co n d it io n s  o f  u nce r ta in ty .  Each  
o f  these  decis ions  requ ires  tha t ,  exp lic itly  or im plic i tly , p ro b ab i l i ty  assessm ents be m ade. 
F o r  ex am p le ,  p la n t -e x p a n s io n  decis ions  are  based on p robab il is t ic  assessm ents o f  fu tu re  
d e m a n d ,  raw  m ateria ls ,  and  labor costs; com m erc ia l  b a n k  loan decis ions  a re  based on 
p ro b ab i l is t ic  assessm ent o f  the  a m o u n t ,  t im ing  and  u n c e r ta in ty  o f  p ro spec t ive  ne t  cash
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inflows. These heuristics m ake com plex tasks easier to m aster but may result in biased 
p robab il ity  assessments. Both academ ics and p rac tit ioners  are expressing  increasing 
concern  that these biases may adversely a ffec t  decision quality . Th is  concern  is 
observed , fo r  exam ple, in the  Peat, M arw ick , M ain  and C om pany 's  m anager t ra in ing  
p rogram , w here aud it  m anagers are routinely  sensitized to these poten tia l  biases.
Libbv
L ibby  [1981, p. 3[ identif ies  th ree  basic options to im prove the qua lity  o f  
business decisionm aking: (1) change the in fo rm ation , (2) educate  the  dec is ionm aker  to 
change  the processing o f  in fo rm ation , and (3) replace the dec is ionm aker  with a model. 
F igure  2 illustrates these three  basic options using a V enn d iagram . All m em bers  o f  the 
universe , U, are represented  by the rectangle. L ib b y ’s three  options are represen ted  by 
the three  subsets (A, B, and C) o f  U. F igure  2 shows the in tersection o f  these three 
subsets. This  research was restric ted  to the three  shaded areas; chang ing  the inform ation  
( fo rm at  and scaling charac te r is t ics  o f  financia l s ta tem ent da ta) ,  area "A", and  educating  
the dec is ionm aker (sensitizing the dec is ionm aker to dec is ionm aking  unde r  uncerta in ty ),  
a rea  "B" and the in terac tion  betw een these two areas.
E inhorn  and  Hogarth
To encourage  progress in the area o f  hum an  in form ation  processing , E inhorn  and 
Hogarth  [1981] suggest that researchers begin to incorpora te  in fo rm ation  search, choice, 
and  learn ing  into experim en ta l  designs. T rad it iona lly , experim en ts  in this area have 
presen ted  subjec ts  with a p rede te rm ined  set o f  cues to render  certa in  judgm en ts . Such a 
design, E inhorn  and Hogarth  observe, may reduce  the invo lvem ent o f  sub jec ts  in the 
experim en ta l  task. This research adopts the opposite  position: the design allowed
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dec is ionm akers  to choose from  a set o f  in fo rm ation  cues, the  in fo rm ation  cues w hich 
they  believe are re levan t to the judgm en ta l  process. This design should result in a more 
realistic  experim en ta l  se tting  and , there fo re  con tr ibu te  to the reliability  and validity  of 
the experim en t.
F IG U R E  2 . O ptions For Improving D ecisions
Legend
Replace  
D ecisionm aker  
with a Model
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RESEA RC H  Q U E S T IO N S
No em pirica l  accounting  ev idence has been  o ffe red  to suppo rt  o r re fu te  w he ther
decis ionm aking  can be a ffec ted  following the concept o f  SFAC No. 1. The conceptual
recom m endation  o f  that p ronouncem en t must there fo re  be tested in p ractice  to de te rm ine
if it p rov ides  useful f inancia l s ta tem ent data to decisionm akers. SFAC No, 1, in pa rt  has
been addressed  in o ther  accounting  literature. A S tatem ent o f  Basic A ccounting  T heory
(ASOBAT) (1966, p. 29], A ccounting  Principles Board (APB) #  4, [1970], and T rueb lood
R eport  [1973, p. 39] have all recom m ended  cnanges to the fo rm a t  and scaling o f
financ ia l  da ta  to include in form ation  about the uncerta in ty  o f  the  da ta  provided . This
s tudy , then, will exam ine  the following research question:
Would reduc ing  the am biguity  o f  f inancial s ta tem ent da ta  by chang ing  the 
fo rm a tt in g  and scaling characteris tics  a ffec t  business decisions about 
prospec tive  net cash inflows?
In o rder  to investigate this rf*s* rch question, both  character is tics  are 
independen tly  as well as jo in tly  evaluated . Thus the p r im ary  question can be restated as 
follows:
Will fo rm att ing  characteris tics  o f  f inanc ia l  s ta tem ent da ta  a ffec t  business 
decisions abou t prospective net cash inflows?
Will scaling characteris tics  o f  financia l s ta tem en t  data  a f fe c t  business 
decisions abou t prospective  net cash inflows?
These  con jec tu ra l  s ta tem ents  of the relation betw een the two variables s tudied in this
research will be reduced  to substan tive  hypotheses in the next section and will be
transla ted  into operational terms in C hap te r  III, M ethodology, p. 46.
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H Y P O T H E S E S
The substan tive  hypotheses [K erlinger , 1986, p. 189] associated with the research
questions a re  p resen ted  here, and C hap te r  3 translates them  into statistical terms. The
first  hypothesis deals with the fo rm atting  o f  the f inancial s ta tem ents. In this study , the
financial s ta tem ent da ta  is p resented e ither  in tabu lar,  the trad itional  prac tice , or in
graph ic  fo rm at. M oriari ty  and Roach [1979] and M oriarity  [1979] suggest the  use of
graphics for d isplaying relationships betw een financia l variables allows dec is ionm akers  to
o u tp e r fo rm  models in tasks such as analytical review and financia l analysis.
The fo rm at o f  f inancial s ta tem ent da ta  a ffec ts  decisions about 
prospective  net cash inflows.
The second hypothesis  deals with the scaling of financial s ta tem ent data. 
T rad it iona lly , f inancia l s ta tem ents have been presented  with po in t-e s t im a te  num bers  to 
represen t the various f inancial variables. The m easurem ent o f  these variables has been 
any th ing  but exact. The m easurem ent process - -  f rom  record ing  the transaction  on 
source docum en ts  to classifying it accord ing  to the app rop ria te  accounts and  to 
sum m ariz ing  it by ledger posting - -  involves m any estim ates, a rb i tra ry  decisions, and  
allocations. N ev e r- th e - less ,  single num bers  are  reported  for each account appear ing  in 
financ ia l  statements. One would argue  that this approach  provides an aura  o f  precision. 
To apprec ia te  the  im precision of the da ta , these approx im ations  m ay be b e tte r  presented  
as d is tr ibu t ions  ra ther  than as pseudo-d iscre te  num bers.
H j T he  scaling o f  f inancial s ta tem ent da ta  a ffec ts  decisions about 
prospective  net cash inflows.
M ETH O D O LO G Y
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G eneral
This  research experim en t uses a com bination  of a b e tw e en -g ro u p  design 
{in tersubject com parison) and a w i th in -g ro u p  design ( in trasub jec t  com parison) to study 
five independen t  variables: data fo rm at, data scaling, education , f inanc ia l  s ta tem ent 
percen ti le ,  and d is tr ibu tion  skewness. These independen t variables w ere  chosen afte r  
consideration  o f  the descrip tive  model developed by Libby and a previous p ilo t study. 
F igure  3 p ic tr r ia l ly  represents  the rela tionship  am ong these independen t  variables and 
the construction  o f  the cases, which will be re fe rred  to by the num bers  assigned to them  
in the figure.
The b e tw e en -g ro u p  design systematically m anipulates three of the f ive  factors:
(1) da ta  fo rm at, (2) da ta  scaling, and (3) subjec t fam iliariza tion  with decis ionm aking  
under  uncerta in ty . The fo rm at factor is represented  at two levels by tabu lar  and  
graphical financial data; the scaling fac to r  is represented  at two levels by p o in t-es t im a te  
and probabilis tic  f inancial data; and the fam iliar iza tion  fac to r  is rep resen ted  at two levels 
with ha lf  of the probabilis tic  subjects  receiving the education  tutorial. Because it was 
necessary to expose only ha lf  o f  the subjects  in the probabilis tic  level of the  scaling 
factor to the tu toria l,  it was possible to collapse this th ird  fac to r  into the second factor. 
Consequently , instead o f  having a 2 * 2 * 2 fac toria l, it was possible to have a 
com plete ly  crossed 2 * 3  factoria l design. Each sub jec t  received only one level of these 
three  factors. Figure  4 p ictoria lly  represents  this b e tw e en -su b je c t  design.
The w ith in -g ro u p  design system atically  m anipu la ted  the rem ain ing  two o f  the 
five  factors: ( I )  financial s ta tem ent percentile  and (2) d is tr ibu t ion  skewness. The two 
levels o f  financia l s ta tem ent percentile  were represen ted  by the R obert  M orris  Associates
F 1 C U R K  3 .  R E L A T I O N S H I P  O F  I N D E P E N D E N T  V A R I A B L E S  F OR M I N G  E X P E R I M E N T A L  C A S E S
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25th and 75th percentiles, respectively. The distr ibu tion  skewness was represented at 
two levels by a left and a right skewed distribution. Each subjec t will receive both 
levels o f  these two factors. Figure 5 pictorially represents this w i th in - ju b j e u  design. 
Figure 4, shows that subjects in the control groups will receive two cases and subjects in 
the trea tm ent groups four cases.
The most im portant comparisons in this experim ent relate to the d ifferen tia l 
effec t  o f  changing the form at and scaling characteristics of financial data. As a result, 
these characteristics are the be tw een-sub jec t  factors.
Data
A physicians’ clinic was chosen for the experim ent because it has a relatively 
simple set of financial statements. The task o f  estimating prospective net cash inflows 
should be a ffec ted  by the balance of accounts receivable and the likelihood of deriving 
cash from  the receivables. Consequently, the balance o f  accounts receivable was isolated 
for manipulation in terms of the trea tm ent factors.
Each subjec t received a com puterized research instrument. T he  research 
instrum ent contained the instructions to each subjec t and the background inform ation  
for estimating cash flows. Tw o basic types of data were captured  du ring  the experiment: 
case specific  and subject specific. Subjects reviewed a case and then were asked to 
estimate the net cash inflows from operations for next year. With respect to the subject 
specific data, each person was asked a num ber o f  questions about the ir  fam iliarity  with 
the FASB conceptual fram ew ork, specifically, SFAC Nos. 1 and 2 and about their 
demographics and perceptions o f  the experiment.
The subjects  were limited to partners, managers, and seniors from  six o f  the Big 
Eight accounting  firms. Based on the results o f  an initial pilot study, the time needed to
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FIG U R E  4 . Arrangement o f  Cases for a 2 * 3 Intersubject Factoria l Design
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pe rfo rm  the experim en t  was approx im ate ly  one hour; there fo re ,  instead o f  selecting a 
random  sam ple, Big Eight senior pa rtne rs  were sought to solicit the coopera tion  o f  
sub jec ts  to com plete  the  experim en t.
Response Im provem en t Techniques
M ailed ques tionna ire  surveys f requen tly  su ffe r  from  low response rates. Previous 
studies indicate  that these rates may vary from  0 percen t to 50 percen t [R ob in , 1965]. 
The n o n -re sponse  bias resulting  f rom  low rates can seriously im pair the  researcher’s 
ab il ity  to d raw  general conclusions [M ayer-Som m er, 1979], To m inim ize this weakness, 
the ex p e r im en t  will enlist the assistance o f  Big Eight accounting  personnel to p e rfo rm  
the experim en t.  Also, the correspondence  with o ffice  coord inato rs  was personalized, and 
the signatures o f  Paul M. G o ldw ate r  and A nthony P. C ura to la  were ind iv idually  signed. 
As an incentive to com plete  a n j  re tu rn  the  in strum en t,  the sub jec ts  w ere  o f fe re d  a 
sum m ary  o f  the  research results.
Instrum ent
The da ta  was ob tained  by allowing each sub jec t  to in teract with a com puterized  
experim en t.  The responses of each sub jec t  was cap tu red  on a d iskette  and re tu rned  at 
the com pletion  o f  the  experim ent;  all sub jec ts’ responses w ere thereby  consolidated  into 
one d a ta  file fo r  analysis.
T he  com puterized  in strum en t is conta ined  on a s tandard  (double  s ided , double  
density)  d iskette .  T he  expe rim en t  executes in b inary  code and will run  d irec tly  on any 
co m p u te r  that  supports  e ither  an M S-DO S o r  PC -D O S env ironm en t,  version 2.0 or 
g rea te r  and ANSI term inal support. Because o f  this, most subjec ts  w ere  able to run  the 
experim en t .  T he  only potential problems would occur am ong subjec ts  who have access
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only to a non-D O S machine or to a machine that has only a 31-inch diskette  drive. If 
the subjec t only had a non-DOS machine, then the subject would net be able to take 
part in the experim ent, unless he or she secured the use o f  a DOS m achine. If  the 
subjec t had access only to a machine with a 3 i - in c h  diskette  drive, then the subject was 
able to request a 3^-inch  diskette version of the experim ent. Subject responses were 
cap tu red  by the program  and stored on the diskette in a data file. A nother program 
read the subjects ' d iskettes and consolidated the responses into one data base for 
statistical analysis. This com puterized instrum ent facilitated recording subjec ts’ 
responses to questions and the subsequent examination and analysis of data.
Statistics
The prim ary analysis will be based on the estimate of prospective net cash inflow 
from  operations fo r  next year. An ANOVA will be used to analyze sub jec ts’ data. 
Form ing all combinatioi ~ c f  the two in tersubject factors would result in a 2 * 3 factorial 
design. Figure 4 pictorially represents the ANOVA relationship among the intersubject 
trea tm ent groups. Figure 4 also represents the top three factors in Figure 3. Figure 4 
and  Figure 3 are in terdependent. Forming all combinations of the two intrasubject 
factors would result in a 2 * 2 factorial design. Figure 5 pictorially represents the 
ANOV A relationship among the in trasubject treatm ent groups. Figure 5 represents the 
bottom two factors in Figure 3. Figure 5 and Figure 3 are interdependent.
The behavior pred icted  in hypotheses 1 and 2 can be restated in terms of the 
2 * 3  ANOVA design (see Figure 4). This prim ary analysis is conducted  based on the 
estimate o f  net cash inflows from  operations for next year to determ ine if there are any 
significant d ifferences between the control group and the treatm ent groups. The 
statistical relationships in the ANOVA design in Figure 5 were of secondary importance.
IM PO R T A N C E O F  T H E  EX PER IM EN T
SFA C No. 1 was the f irs t  in a series o f  S tatem ents o f  F inancial A ccounting  
C oncepts  to establish a base o f  fundam enta ls  to develop  financial accoun ting  and 
reporting  standards. The FASB wilt use these objec tives  and  concepts in developing 
standards  of f inanc ia l  accounting  and reporting. The FASB has not suggested that  the 
model used in this experim en t be the substance o f  a s tandard , but this model or some 
varia tion  could  be the substance o f  a FASB pronouncem ent.
The im portance  o f  this experim en t ,  then, is to establish w he ther  chang ing  the 
fo rm a t  and scaling characteris tics  of financial s ta tem ent da ta  has an im pact on 
decis ionm aking . The public  accounting  profession leads in establishing accounting  
standards. Because o f  this and  because o f  the in tent o f  SFA C NO. 1, fu tu re  s tandards  
must reflect the inform ation  needs o f  decis ionm akers  so that  the qua lity  o f  the 
accounting  data  does not im pair the qua lity  o f  decisionm aking . The conceptual 
fram ew o rk  will have a s ign if ican t in fluence  on the developm ent o f  generally  accepted 
accoun ting  principles in response to the inform ation  needs of users. The need for less 
am biguous  accounting  data is implicit; it rem ains to de te rm ine  w hat da ta  is best to 
p rov ide  and  with what fo rm att ing  and scaling characteris tics  it should be presented.
C H A PT E R  II
REVIEW  O F  R ELA TED  L IT E R A T U R E
Introduction
T he  l i te ra tu re  review is d iv ided  into th ree  m ajor  sections: (1) deve lopm en t of 
a ccoun ting  as an in form ation  system, (2) discussion o f  historical background  l i te ra tu re  on 
uncerta in ty  o f  f inancial s ta tem ent data, (3) review of em pirica l research li tera tu re  in 
com m on with this research study.
D E V E L O PM E N T  O F  AC CO U N TIN G  AS AN IN FO R M A T IO N  SYSTEM
Histo r y
T he following discussion o f  accounting  will serve two purposes: it presents
changes in the scope of accounting  over the years that act as an im petus  to this research,
and it helps to d e f in e  the reach of this research.
T here  are  two m ain points o f  view abou t the scope of accounting. The
trad itional  f inanc ia l  accounting  view point is described this way:
Accounting is the art o f  recording, c lass ify ing , and  sum m ariz ing  in a 
s ign if ican t manner and in terms o f  money, transactions and  events which 
are. in part at least, o f  a f inancia l  character, and interpreting the results  
thereo f  ,u
14. A m erican  In s titu te  of C ertified  Public  A cco u n ten tf (1961), p .9. Thi* defin ition  wee orig inally  e ta te d  in 1941.
2 2 .
23.
The  function o f  accounting is ( I )  to measure the resources held  by specif ic  
entities; (2 )  to re flect  the c la im s against and  the interests in those entities;
(3 )  to measure the changes in those resources, c la im s and  interests; ( 4 )  to 
assign the changes to specif iab le  periods o f  time; and  ( 5 )  to express  the 
fo rgo ing  in term s o f  money as a com m on denom inator . [M oonitz, 1961, p.
23]
We . . . d e f in e  accounting functionally , as a method o f  retrospective  
a n d  contem porary monetary calculation the purpose o f  which is to provide  
a continuous source o f  f inanc ia l  in form ation  as a guide to fu ture  actions in 
the m arkets.  [Chambers, 1966, p. 99]
All th ree  de fin itions  stress that accounting  is carr ied  ou t in m oneta ry  terms and
thereby  imply that n o n -m o n e ta ry  da ta  a re  to be handled  by someone o th e r  than  an
accoun tan t.  These defin itions  also imply that accounting  focuses on the reporting  of
past and present events; this view is particu larly  stressed by C ham bers  [p. 98]:
T o  permit the inclusion o f  antic ipated m agnitudes  would destroy  the 
fa c tu a l  character o f  the results o f  calculation. To speak o f  accounting as 
i f  it included  anticipatory calculations m ay  lead to confusion am ong its 
exponents  as well as its users. For it m a y  result in the m ix in g  o f  
ascertained measures with hypothetical magnitudes in such a way that the  
m ixture  is deem ed, m istakenly, to have the merit o f  objectivity .
Supporte rs  o f  the financia l accounting  v iew poin t  believe that n o n -m o n e ta ry  data
and da ta  rela ted  to uncerta in  fu tu re  events  should be collected and processed, bu t they
believe that these items are  the sub jec t  o f  some o ther  group (system in fo rm ation
specialists) or, i f  accountan ts  pe rfo rm  the task, the task itself may not be called
accounting . T he  la tter  op in ion  is implied by C ham bers  when he states [pp. 97-98]:
In e xc lud ing  anticipatory calculations f r o m  the dom ain  o f  accounting, it is 
not im p lied  that there is no s im ilar ity  between the fram ew orks  o f  
calculation fo r  retrospective and anticipatory calculations. There ts. 
indeed, good  reason why the general fram ew ork  fo r  both should be the 
same. One o f  the principal purposes o f  anticipatory calculations is to 
discover whether a proposed course o f  action m a y  be expec ted  to produce  
results and  a fu ture  position which compare favorab ly  with past results and  
present position. And, one o f  the principal purposes o f  retrospective  
calculations  is to discover whether a past course o f  action d id . in fact, 
produce results and  a present position o f  the sam e order as was expec ted  
at the outset. These th ings can be discovered most conveniently i f  the  
f ram ew orks  o f  calculation are simitar.
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The m anagem ent accounting  v iew poin t stresses that  a m ajo r  purpose  of
accoun ting  is to supply  data fo r  decisions and that accountan ts  need to m ake a s tronger
com m itm en t  to this purpose. This conv ic tion  is ref lec ted  in the defin i t ion  o f
m anagem en t accoun ting  given by the Am erican A ccounting  Associa tion’s C om m ittee  on
M anagem ent A c c o u n t in g 16:
M anagem ent accounting is the application o f  appropriate techniques and  
concepts in processing the historical and  pro jec ted  economic da ta  o f  an 
entity  to assist m anagem ent in establishing a plan fo r  reasonable economic  
objectives and  in m ak ing  o f  rational decisions with a view toward  
achieving these objectives.
This  view is supported  by a later A m erican  A ccounting  Association com m ittee  which
s ta te s16:
This report advocates a m odern interpretation o f  accounting that responds  
to the broad needs fo r  managem ent in formation.
Supporte rs  o f  the  financial accounting  v iew poin t may argue that changes in 
fo rm a t  and scaling characteris tics  should be handled by someone o ther  than an 
accoun tan t,  bu t  o f ten  no o ther  person does handle these data. F u r th e rm o re ,  the 
accounting  system o f ten  requires only lim ited ad jus tm en t  to incorporate  m any o f  the 
fo rm a t  and scaling calculations. With the advent o f  co m p u te r  technology, the "system 
in fo rm ation  specialist" has assum ed m ore  of the acco u n tan t’s role and  is now becom ing 
the c rea tive  source o f  in fo rm ation  (bo th  rou tine  and nonrou tine)  for decisionm akers. 
T he  adap ta tion  o f  accounting  to these needs is supported  by C hurch il l  and  Stedry  (1966, 
P- 30]:
In m ost business f irm s ,  accounting data  are frequen tly  the only  data  
available whose collection proceeds per iod ica lly , without m issing  
observations and, generally, w ith recurrences o f  the same event recorded  
consistently  in the sam e category. It is this expertise  that we suggest be
16. R ep o rt of C om m ittee  on  M en e fe rie l A cco u n tin ( (196ft), p  210.
16. R ep o rt of C om m ittee  on M enegeriel D eciiion Model* (1969), p  43.
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adap ted  to  the in form ation  requirements presented by new m anagem ent  
techniques through expansion o f  the scope o f  the de fin it ion  o f  accounting  
and its methodology. The alternative would seem to be developm ent o f  
an entirely  new measurement theory and  practice divorced f r o m  the da ta  
collection and  verification traditions o f  accounting and the d isc ip line  o f  
the accounting profession.
Besides the need for d i f fe re n t  fo rm at and scaling data , a need exists fo r  better
m onetary  data. H istorically , im plem enta tion  o f  the m anagem ent accounting  view poin t
has been limited. A nton  points  this out:
Generally , m anageria l accounting has taken the fo llow ing  fo rm s;  ( I )  A d  
hoc approaches to s ing le-instance  decision situations s im p l i f ie d  to involve 
only  one or two variables, fo r  exam ple , m ake  or buy decisions. ( 2 )  an 
expression  o f  cost accounting technique, e.g., cost p lanning and control, 
and  (3 )  a  more or less conventional approach to budgetary p lanning  and  
control (1961, p. 293].
M anageria l accounting has , . , addressed  i ts e l f  m a in ly  to the problems o f  
sub-op tim iza tion , and has large ly  worked outside the schem e o f  the 
"continuous da ta -ga thering"  system . It is rather obvious that this has been 
due la rge ly  to the fa c t  that present accounting system s do not provide an 
adequate structure to enable the gathering o f  enough pertinent m anagerial  
data  f ro m  routine accounting records  [1962, p. 3].
A lthough  the  m anagem ent accounting  view poin t concen tra tes  on data  for
m anagem en t decisions, it does  not ignore ex te rnal  reporting . Supporte rs  o f  the
m anagem ent accoun ting  view poin t o f ten  believe that  the da ta  included in ex te rnal
reports  should be based d irec tly  on the needs o f  the users. Supporters  o f  the f inancia l
accounting  v iew poin t  tend to use "generally accepted accounting  principles" as the base.
These princ ip les  are  supposedly  derived  from  the needs o f  the users, bu t  the ir
rela tionsh ip  to those needs is o f ten  unclear.
In ternal and  ex ternal  reports have d if fe re n t  users, but separa te  in fo rm ation
systems a re  not necessary. In fac t ,  the ir  com m on e lem ents need to be recognized  if  the
in fo rm ation  system is to be e ff ic ien t.  Davidson [1963, p. 117] makes this comm ent:
T he  notion o f  managerial analysis and  f inanc ia l  reporting as separated, 
f ragm en ted , and even opposing activities should, and I  a m  con fiden t will, 
be soon supplanted by the view which em phasizes  the basic unity  o f  the  
accounting function. Accounting is an in form ation  system  which provides
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significant, m ean ing fu l  f inanc ia l  in form ation about the f i r m  - both fo r  
internal managem ent use and fo r  external f inanc ia l  reporting. What it 
needs is more managem ent a n a lys is !
Increased em phasis  on m anagem ent analysis is im portan t  because "there is a
w idespread tendency am ong operating executives to think exclusive ly  in terms o f  their
com panies' accounting system s and the reports thus generated " [Daniel, 1961, p. 113)
A ccoun ting  is a service and should never be looked upon as an end in itself.
F u r th e rm o re ,  the  services it provides should not be res tric ted  by a rb i tra ry  defin itions;
instead, accoun ting  should provide the services w hich are  requ ired  and  which
accoun tan ts  can be expected  to carry  out com petently . The challenge be fo re  accountants
is s ta ted  by T rueb lood  [I960, p. 50];
Although accounting incorporates a substantial portion o f  the in form ation  
system s within business today, it faces  a substantial challenge in 
in tegrating . . . new developments with the operation o f  present in form ation  
system s. Accountants fa c e  the challenge o f  who is to design  and who is to 
operate the over-a ll  in form ation  system  o f  the f i r m  . , . This  
a l l-encom passing  in form ation  system  would obviously not be restricted to 
f inanc ia l  da ta  or to f inanc ia l  requirements. Rather alt in form ation  and  
data  required fo r  dec is ion -m aking  within a f i r m  would log ica lly  be 
included in a single, integrated, over-a ll  in form ation  system  fo r  the use o f  
m anagem en t .
R ecen t reports o f  various A m erican  A ccounting  Association com m ittees  also
reflec t  the view that  the  accounting  system is part  of the overall in fo rm ation  system of
the f irm  [A A A , 1966, p. 64]:
E ssentia lly , accounting is an in form ation  system . More precisely, it is an 
application o f  a general theory o f  in form ation to the problem o f  e f f ic ie n t
economic operations. It also m akes up a large part o f  the general
in form ation  system s which provide dec is ion -m aking  in form ation  expressed  
in quantitative terms. In this context accounting is both a part o f  the 
general in form ation  system  o f  an operating entity  and a part o f  a basic  
f i e ld  bounded by the concept o f  in formation.
A nd fro m  the R epo rt  o f  the C om m ittee  on A ccounting  and In fo rm ation  Systems [1971,
p. 344).
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The  accounting function is one o f  the most important in form ation  system s  
in an organization. Clearly, it is not the whole o f  even the fo rm a l  
in form ation  system  given (a )  the d iversity  o f  data collected, processed, 
a n d  distributed fo r  the m any  d i f fe r e n t  functions within the organization  
and  (b )  the e x p a n d ed  range o f  disciplines bearing on the in form ation  
function. It is however, d i f f i c u l t  to conceive o f  accounting not being an 
integral part o f  the fo rm a l  in form ation system  or accounting personnel not 
being a m a jo r  fo rce  on in form ation  management.
By far  the most im portan t  s ta tem ent comes f rom  the O bjectives  o f  Financial
R epo r ting  by Business Enterprises (SFAC No. 1) [1978, par. 37]:
Financial Reporting should provide in form ation  to help  present and  
potential investors and creditors and other users in assessing the amounts, 
tim ing, and  uncertainty o f  prospective cash receipts f r o m  dividends or 
interest and  the proceeds f ro m  the sale, redemption, or maturity  o f  
securities or loans. The prospects fo r  those cash receipts are a f fe c te d  by  
an enterprise's ability  to generate enough cash to meet its obligations when 
due and its other cash operating needs, to reinvest in operations, and  to pay  
cash d ividends and  m ay  also be a f fe c te d  by perceptions o f  investors and  
creditors generally  about that ability, which a f fe c t  market prices o f  the 
enterprise's securities. Thus, f inancia l reporting should provide  
in form ation  to help investors, creditors, and others assess the amounts,  
t im ing, and  uncertainty o f  prospective net cash in flow s to the related  
enterprise.
This s ta tem en t  clearly em phasizes fu tu re  cash flows.
Some aspects o f  a f i rm ’s in form ation  system, such as those based on d o u b le -e n try  
bookkeep ing , obviously belong to that f i r m ’s accounting  system, but the boundary  
betw een accounting  and non -accoun ting  portions o f  the system is d iff icu l t  to draw  
(unless accoun ting  is narrow ly de fined .)  H ow ever, try ing  to d is tinguish  precisely 
betw een the two com ponents  o ffe rs  no appa ren t  advantage. A general in fo rm ation  
ga thering  task needs to be done , and accountants  are naturally  interested  in that  task.
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Data and Information
Because this s tudy concerns accounting  in fo rm ation , this section d raw s a
d ist inc tion  betw een da ta  and in form ation . These term s are o f ten  confused  and used
interchangeably . "Data" sometim es refers  to signs or signals genera ted  as a result o f
d irec t  observation o f  events or states. This  k ind o f  d e f in i t io n  is used by G regory  and
Van Horn (I960 , p. 335]:
"D ata" can be d e f in e d  as any fac is  that are a matter o f  direct observation.
As used in bus iness-da ta  processing. "da ta ’ means collections o f  signs or 
characters generally  arranged  in some orderly  way to m a ke  up fa c ts  and  
f igures .
"Inform ation" is o f ten  de fined  as the useful know ledge ob ta ined  from  the da ta  received
and , the re fo re ,  is de fined  fo r  the person who receives the d a ta  and the decisions he will
make. Stone [1960, p. 15] stresses the useful aspect o f  information:
let's d is t inguish  care fu l ly  between "data" and  "in fo rm a tion ." With some  
embellishment, I like Howard Levin's distinction best: Data, according to 
Mr. Levin, are fa c ts  or statistics , unrelated, unir,ter preted, and probably  I  
m ight add, unused; info: n ait on, on the other hand, is know ledge  derived  
f ro m  the organization and  analysis o f  data. In form ation , in other words, 
is da ta  that are use fu l  in achieving the objectives o f  the business 17
B edford  and  Onsi [1966, p. 16] stress the personal na tu re  o f  this usefulness:
In form ation  . . . represents accounting data  evaluated fo r  a specif ic  
use. To an accountant, in formation is the fundam en ta l  material upon 
which intelligent action is based. It has the connotation o f  s ign if ican t  
da ta  . . . .
The distinction between in form ation  and  data  is that in form ation  is 
concerned with the use o f  evaluated data fo r  a sp ec i f ied  problem and  fo r  a 
certain individual at a certain tim e to achieve a d e fin ite  goal.
U n fo r tu n a te ly  these de fin itions  o f  da ta  and in fo rm ation  exclude certa in  signs and
signals even though they  are pert inen t to the discussion. If da ta  include only facts based
on d irec t  observa tion , then they do not include the results  o f  m athem atica l decision
17. Hia reference is to: H ow ard S. Levin. O ffice W ork Mid A u to m atio n , Now York: John  W iley end  Son*, 1966, p. 
123.
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models and  the signs and  characters  which represen t an ind iv idual 's  beliefs, e.g., a
d is tr ibu t ion  o f  the  balance of accounts receivable f rom  a sim ulation o f  ind iv idual
accounts . H ow ever, these signs are o f ten  recorded  and transm itted  to dec is ionm akers  by
in fo rm ation  system specialists and industrial engineers , and it there fo re  seems reasonable
to re fe r  to them  as data. This point o f  view is supported  by A nton  (1962, pp. 3-4]:
Data has f ir s t  the narrow m eaning: any fa c ts  that are a matter  o f  direct  
observation  . . . .  A broader meaning fo r  data, however, is necessary in 
order to force “data" f ro m  the historical character given it by  the narrow  
meaning. That is. we must be able to use data say  in a da ta -process ing  
system  that are not fac ts  subject to direct observation. We must be able to 
use "data" to postulate, hypothesize, and then predict, as in simulations.
We can then broad ly  redefine  data in term s o f  sensory perceptive  
phenomena, i.e., the signs and characters, themselves, and  not necessarily  
the fa c ts  represented.
In this s tudy , "data" re fe r  to signs and characters  genera ted  by a person or a m achine, 
p rov ided  these signs and  characters  have a m eaning w hich is unders tood  by the person 
who de te rm ined  how they would be generated .
T he  above defin i t ion  o f  "inform ation" excludes signs and  charac te rs  w hich add  to 
the dec is ionm aker 's  knowledge if this knowledge is not used in m aking  any decisions. 
T h e re fo re ,  the  decision process m ust be specif ied  befo re  any part icu la r  sign or charac te r  
can be designated  as inform ation; these decisions, m oreover m ay be far  in the  fu tu re .  In 
this s tudy , in fo rm ation  refers  to the m eaning derived  f rom  da ta  p rov ided  the knowledge 
o f  the  person receiving those da ta  is changed. Hence, w he ther  certa in  da ta  provide  
in fo rm ation  depends  on the state o f  the receiver at the  time the da ta  is received.
In teresting ly , this defin ition  o f  in fo rm ation  allows "m is in form ation” to be trea ted  
as in fo rm ation . The defin i t ion  says nothing abou t accuracy  or reliabili ty . T he  term 
"useful in fo rm ation"  is no longer redundan t ,  for in fo rm ation  does not imply usefulness.
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"U sefu l” is m erely  one o f  a num ber  o f  characteris tics  w hich may be a t t r ib u ted  to various 
kinds o f  in fo rm ation . C herry  [1957, pp. 226-227] points ou t several o f  these 
characteristics:
The  word "in fo rm a tio n " is used, in everyday speech , in d i f f e r e n t  ways. We 
speak o f  u se fu l  in formation, o f  valuable in form ation, o f  fac tua l  
in form ation, o f  reliable in formation, o f  precise in form ation, o f  true 
in form ation  . . . .  Clearly, the adjectives useful, useless, valuable, and  the  
tike, app lied  to "information," suggest some d e f in i te  user (u se fu l  or 
valuable to whom ?} whereas fa c tu a l  or precise do  not . . . .  Whether the 
in form ation  is useful, or valuable, depends upon a person's needs or 
circumstances. Whether it is reliable depends upon personal experience o f  
that particular source o f  in formation.
"Regardless  o f  the manner in which in form ation  is viewed, its function  is to 
reduce the amount or range o f  uncertainty under which decisions are m ade"  [Bedford  and 
Onsi, 1966, p, 16]. The f i rm ’s expected p ay o ff  is usually increased if the uncerta in ty  
about fu tu re  events  is decreased. F u tu re  events  cannot be d irectly  observed , but 
probab il ity  d is tr ibu t ions  over these events depend  upon the dec is ionm akers  knowledge 
abou t the  past. T h e re fo re ,  reductions in the uncerta in ty  with respect to past events 
usually reduces the uncerta in ty  with respect to fu tu re  events.
H IS T O R IC A L  B A C K G R O U N D  L IT E R A T U R E  AS IN C E N T IV E  FOR STUDY 
The accoun ting  process has evolved from  a custodial (or s tew ardsh ip )  tu n c t io n  to 
an in fo rm ation  func t ion . This is expressed by the change from  trad itional  postulates, 
p r inc ip les , an d  concep ts  o f  accoun ting  to the  concep tua l  f ra m ew o rk  agenda. H ow ever, 
this change in em phasis  f ro m  a custodial function  to a u se fu l  in form ation  objective  has 
not been absolutely  accepted. C oncern  for the p resentation  o f  financia l s ta tem ent data 
has existed  for m any years. In the accounting  p rofession , this concern  has been
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expressed  by the profession itself, p r im arily  the A m erican  Institu te  o f  C e r t i f ie d  Public  
A ccountants  (A ICPA ), the  academ ic com m un ity  th rough  the A m erican  A ccoun ting  
Association (A A A ),  and the F inancial A ccounting  Standards Board (FASB).
A m erican  A ccoun ting  Association
T he  f irs t  of  these sta tem ents by the A m erican  A ccounting  Association was very
specific  abou t reporting . T he  Association published A S ta tem ent o f  Basic A ccounting
T heory  (ASOBAT) in w hich it recom m ends (1966, p. 29]:
Because the accuracy o f  m any  accounting measurements depends upon 
fu ture  activity, there ts no com pelling  reason why the accountant should not 
report in term s o f  interval estimates or probability  distributions.
ASOBAT did not seek to im plem ent its s ta tem ent by recom m end ing  w he ther  o r  not the
interval estimates  or probability distributions  should be represen ted  in term s of tabu lar
nu m b ers  abou t m ean, variance, skewness, and  kurtosis, or in graph ica l  represen ta tion .
A ccoun ting  Principles Board
The now d e fu n c t  A ccounting  Principles Board (APB) voiced a more conservative
approach  in 1970. In Basic Concepts  and A ccounting  Principles U n der ly ing  Financial
S ta tem ents  o f  Business Enterprises (APB Statem ent No. 4) it states [1970, par. 35):
The com p le x i ty  and uncertainty o f  economic activ ity  se ldom  perm it exact  
measurement. The  uncertainties that surround the preparation o f  f inanc ia l  
sta tements  are re flec ted  in a general tendency toward early  recognition o f  
unfavorable  events and m in im iza tion  o f  the amount o f  net assets and  net 
income.
The APB dealt w ith  the m atter  o f  uncerta in ty  by recom m end ing  that f inanc ia l  reporting  
adop t a conservative  approach  and , ra the r  than im prove the in fo rm a tion  by chang ing  the 
fo rm a t  and  scaling o f  financia l s ta tem ent data  p resen ta tion , the  in fo rm a tion  should be
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p resen ted  w ith  the erro r  on the side o f  conservatism. Some might view this as 
specifically  m isrepresen ting  the financial s ta tem ent data . This  s ta tem en t describes 
existing (and som etim e conflic t ing)  concepts m ore than i* prescribes p refe rab le  concepts.
A m erican  Institu te  o f  C er ti f ied  Public A ccountants
T h ree  years later, the  A m erican  Institu te  o f  C e r ti f ied  Public A ccoun tan ts '  report.
O b jec tives  o f  Financial Statements (T rueblood C om m ittee  R eport) ,  states (1973, p. 39]:
M easurements in terms o f  single  numbers that do not indicate possible  
ranges and dispersions pose problems in describing events subject to 
uncertainty.
The T rueb lood  s ta tem ent has a sem antic  d i f fe re n c e  from  the ASOBAT sta tem ent in so
far  as T rueb lood  recom m ends ranges and dispersions  whereas ASOBAT recom m ends
interval estimates or probability distributions.  N either  s ta tem ent m akes c lear w hat is
specifically  m ean t  by w ords like ranges, d ispersions, in terval estim ates an d  probab il ity
distr ibu tions . Previously T rueb lood  [1960, p. 50] pointed  out:
there are today  no generally  accepted criteria fo r  the des ign  o f  an 
in tegrated in form ation  system  fo r  a f i r m  - - fo r  decid ing  what 
in form ation  is needed, how frequen tly  the in form ation  is required , how  
accurate it needs to be. and how the in form ation  is to be orig inated  and  
transm itted . There is today  no structural m ethod o f  viewing m any  o f  the 
f inancia l ,  and  nonfinancial. decisions o f  the f irm .
A ccounting  and the dec is ionm aking  arena  both recognize that the person evaluating  the
in fo rm ation  a lternatives  may not be the user o f  that inform ation,
F inancia l A ccoun ting  Standards Board
Finally , T he  F inancial A ccounting  S tandards  Board issued O bjec tives  o f  Financial
R epo r ting  by Business Enterprises (SFAC No. I) in w hich it states 11978, par. 37):
f inanc ia l  reporting should provide in form ation  to help  investors , creditors, 
and  others assess the amounts, t im ing, and  uncertainty o f  prospective net 
cash in flow s  to the related enterprise.
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Sum m ary
All o f  these sta tem ents m ake d if fe re n t  recom m endations  fo r  the uncerta in ty  o f  
f inanc ia l  s ta tem en t data. Table I. summ arizes the position taken by each o f  these 
statem ents.
SFA C No. 1 is the  most im portan t o f  these sta tem ents because it is the  f irst o f  
the  conceptual f ra m ew o rk  sta tem ents w hich are in tended to be a coheren t system of 
in terre la ted  ob jec tives  and  concepts  leading to consistent s tandards  by imposing a 
philosophical d iscip line on the standard  setters. The conceptual f ram ew ork  p ro jec t  dates 
from  A pril  1973 w hen a topic described  as "broad qualita tive  s tandards  for f inancia l 
reporting" was placed on the FASB’s original technical agenda. FASB com pleted  the 
f irst m ajo r  phase o f  the f ram ew ork  late in 1978 w ith  the pub lica tion  o f  Financial 
A ccoun ting  Concepts  No. 1, O bjectives  o f  F inancial R eporting  by Business Enterprises. 
N oth ing  in this s ta tem ent can be readily  im plem ented. Specifically , there  are  no 
suggestions or recom m endations  about how to report or present f inanc ia l  in fo rm ation  
abou t the amount, tim ing, and  uncertainty o f  prospective net cash in flows.
T A B L E  I ,  Sum mary O f A ccounting  S ta tem en ts  On U ncerta in ty
Source Statement Year Recommendation
A A A  ASOBAT 1966 interval estimates or p robab il ity
d is tr ibu tions
A lCPA  APB #  4 1970 adopt conservatism
AICPA T rueb lood  1973 ranges and dispersions
FASB SFAC #  1 1978 nothing specifically  sta ted
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K now ledge  o f  the  B oard’s ob jec tives  and  concepts  should  enable  all w ho  are 
a ffec ted  by o r  in terested  in f inancial accounting  standards to b e tte r  unders tand  the 
con ten t  and  lim ita tions o f  in fo rm ation  p rov ided  by financ ia l  accounting  and  reporting ; 
such know ledge will fu r th e r  ability to use that  in fo rm ation  e ffec tive ly  while enhancing  
confidence  in f inancial reporting. The in form ation  o f ten  results  from  approx im ate  
rather than  exact measures and largely reflects the financia l e ffec ts  o f  transactions and 
events  that have a lready  happened . The objec tives  are d irec ted  tow ard  the m any users’ 
com m on interest in the ability  of an en te rprise  to generate  favorab le  cash flows, bu t 
these ob jec tives  are phrased using investm ent and c red i t  decisions as a re fe rence  to give 
them  a focus. The ob jec tives  are in tended  to be broad rather than narrow  and pe rta in  to 
financ ia l  reporting ; they a re  not restric ted  to financia l statements.
EM PIR IC A L  A C C O U N TIN G  R E SEA R C H  IN COM M ON W IT H  T H IS  STU DY 
In troduction
L ibby  and  Lewis [1977] established a f ram ew ork  fo r  c lassify ing underly ing  
in fo rm ation  processing variables. The system classifies variables o f  interest for three 
separa te  com ponents  o f  an  in fo rm ation 's  processing model: input,  process, and output.  
A lthough  this listing is not exhaustive, it provides a basis fo r  l ink ing  app lied  issues to 
more basic com ponents . This  researcher has used this c lassification system to organize 
the em pirica l  research li tera tu re  in com m on w ith  this study. T he  L ibby and  Lewis 
c lassification of in fo rm ation  processing variables appears in F igure  6; the  variables of 
specif ic  interest in this s tudy  are in italics. T h is  s tru c tu re  is very general and  can be 
app lied  to  almost any dec is ionm aking  scheme. Again , consider a s im plif ied  com m ercial
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lending decision in w hich the principal task o f  the loan o ff icer  is to p red ic t  loan defau lt .  
Loan d e fa u l t -n o n d e fa u l t  is m ainly a function  o f  the  fu tu re  cash flows available  to the  
custom er to service  the deb t.  The custom er provides a num ber  o f  cues, some o f  w hich  
are p robabilis tica lly  rela ted  to fu tu re  cash flows. These include indicators o f  l iqu id ity , 
leverage, and  p ro fi tab i l i ty  d raw n  from  financia l statements; m anagem ent evaluations 
resu lting  from  in terv iew s, plant visits, and discussions w ith  o ther  know ledgeable  parties; 
and  outside  c red i t  ratings. N o individual cue or com bina tion  o f  cues is a  p e rfec t  
p red ic to r  o f  fu tu re  cash flows, and there  is overlap  in the in form ation  (e.g., c red it  
ratings are  closely associated with p ro fi tab ili ty  and liquidity  measures). In m aking  this 
ju d g m e n t ,  the loan o ff ice r  com bines these cues into a pred ic tion  o f  fu tu re  cash flows. 
Even if the  b a n k e r ’s ju d g m e n t  policy is h ighly stable over tim e, some inconsistencies are 
likely to arise, resulting in a probabilistic  rela tionship  betw een the cues and the final 
ju d g m en t.  At the end o f  the  term o f  each loan, the  o f f ic e r ’s p red ic tion  o f  cash flows 
can be com pared  with the  actual event, and any resulting losses can be com pu ted  to 
m easure  ach ievem ent. While this exam ple is h ighly  s im plif ied , it illustrates the  
generality  o f  the fram ew ork  and its im portance for accountants. The m odel’s princ ipal 
concern  with in form ation  processing achievem ent in an uncerta in  w orld co incides  both 
w ith accountan ts '  in terest in im proving  the decisions m ade by users o f  accounting  
in fo rm a tion  and  w ith  their  m ore recent a tten tion  to the  quality  of the ir  ow n decisions.
Scaling (P o in t-es t im a te  or Probabilistic)
T he  idea o f  using norm ative  decision theory  in aud it ing  [K inney , 1975], 
m anagem ent control [D yckm an, 1969], and in form ation  system selection [Demski, 1972] 
has p rom p ted  a considerable  volume o f  accounting  research into h um an  processing o f  
p robabilis tic  in fo rm ation . Most models suggested fo r  the acco u n tan t’s use involve
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choosing an action to maximize the decision m aker's  effectiveness when the payo ff  or 
consequence to the decision m aker depends on his action and the occurrence o f  some 
state o f  nature. Conceptually, such models require the decision maker to (1) specify all 
possible states of nature and feasible alternative actions, (2) define  the payoffs or 
consequences and assign utility measure to them, (3) evaluate information and form  a 
subjec tive  probability  d istr ibu tion  over the possible states and (4) choose the optimal 
action. The decisionm aker is assumed to be an expected utility m aximizer and a 
Bayesian processor o f  information. Although these models are conceptualized as 
sequential, in practice we may De able to observe only the final action. To avoid the 
apparen t confounding  problems, most research in this area has a ttem pted to study 
separately the specific components o f  the models. Probability estimation has received by 
far the most attention.
Form at (Tabular or Graphical)
Even though m anagement accountants and inform ation systems designers are 
responsible for de term in ing  much of the content and form at of m anagem ent reports, 
accountants have little researched the relationships o f  these variables to learning and 
achievement. The next two studies are particularly  interesting because they address the 
relationship o f  data presentation to prediction accuracy and cue usage. Questions about 
da ta  presentation , though a natural concern for m anagem ent accountants  and inform ation 
systems designers, have received little attention from  researchers.
M ultidim ensional graphics have been suggested as an aid to the hum an 's  ability 
to follow trends in related variables such as f inancial s ta tem ent data. The particular 
m ethod investigated was C hernofF s  [1973] schematic faces. In two experim ents  
M oriarity  [1979] evaluated the use o f  multidimensional graphics in place o f  s tandard
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f inanc ia l  s ta tem en t presentations. In the  f irs t,  277 in troduc to ry  accoun ting  students  
p red ic ted  the fa ilure  o f  22 discounted retail f irm s (half  o f w hich  had fa iled)  on the basis 
o f  I o f  4 presentations o f  6 years* data: (1) schem atic  faces w ith  no exp lana tion , (2) 
schem atic  faces with an explanation o f  what the  fea tu res  represen ted , (3) selected 
f inanc ia l  s ta tem en t balances needed to calculate the Dun and  Bradstreet key ratios, and
(4) the key ratios themselves. The schem atic  faces were based on sim ple transfo rm ation  
(i.e., one financ ia l  variable  controls the length o f  the  nose, ano ther  the  w id th ,  etc.). 
F inancia l  variables were assigned to fea tu res  on the basis o f  the a u th o r ’s ju d g m e n t  o f  
the ir  im portance . A verage errors  ou t o f  22 were 7.3, 7.09, 7.49, and 8.62, respectively. 
T he  only s ign if ican t d if fe ren ce  was that the "key ratio" group was less accura te  than the 
o th e r  three. H ow ever, response times for the schem atic faces groups were s ignificantly  
lower. A second experim en t  com pared  the judgm en ts  of 20 prac tic ing  accountants  based 
on the ratios and faces presentations. Each pa rt ic ipan t evaluated  ha lf  o f  the firm s on 
the basis o f  each presentation. The o rder  was reversed for ha lf  o f  the  subjects. The 
sub jec ts  ju d g ed  an average of 6.5 cases incorrectly  using the ratios, and only 4.7 using 
the faces.
A no the r  s tudy  com pared  m onetary  vs n o n -m o n e ta ry  cue p resen ta tion , Harrell 
and  K lick  [1980] de te rm ined  w he ther  cue usage is a ffec ted  by  m onetary  vs 
n o n -m o n e ta ry  cue presentation. In a personnel evaluation  task, 166 senior A ir  Force 
colonels evaluated  36 hypothetica l cap ta ins  (22 * 32 factoria l)  for p rom otion  based on 
f ive  cues, th ree  o f  which were varied. One cue , the t ra in ing  cost o f  rep lacing  the 
o f f ic e r ,  was also p resen ted  in three  a lternate  forms: dollars, m onths , and dollars and 
m onths. T he  derived  weights placed on the cost cue for the "dollars" and "months" cases 
were com pared . Only the weight placed on the rep lacem ent cost cue  was sign if ican tly  
d i f fe re n t ,  ind ica ting  that  a g rea ter  em phasis  was placed on the cue when it was
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m easured  in dollars. This  result suggests e ither that the costs o f  tra in ing  pilots for a 
certa in  tim e  period  w ere g reater than  the subjec ts  expected  or tha t  the presen ta tion  
m etric  caused  the effec t.
U n c e r ta in ty  o f  F inancial S tatem ent Data
Indiv idual choice is o f ten  character ized  by considerable  inconsistency. M any
studies po in t  to this conclusion; these studies have been surveyed  and  sum m arized  by
several w e ll-know n  m athem atical psychologists and economists [M cFadden , 1975, 1986,
1977; Schoem aker, 1982; E inhorn and Hogarth 1981; Luce and Suppes, 1965]. The
following quotations from  Tversky typ ify  this fairly  b road-based  observation  o f
inconsistent choice behavior:
Individuals, however, are not per fec tly  consistent in their choices. When 
fa c e d  with repeated choices between X and Y. people o f ten  choose X  in 
some  instances and  Y in others. Furthermore, such inconsistencies are 
observed even in the absence o f  system atic  changes in the decisionmaker's  
tastes which m ight be due to learning or sequential e f fe c ts .  It seems, 
therefore, that the observed inconsistencies re flect  inherent variability or 
m om entary  fluctuation in the evaluative process. This consideration  
suggests that preference should be d e f in e d  in a probabilistic fashion  
[Tversky , 1972a],
Joyce [1976] points  out that auditors  have become increasingly concerned  that 
d i f f e re n t  s ta f f  m em bers make widely d if fe r in g  decisions in the same circum stances. A 
n u m b er  o f  s tudies in internal control and m ateria lity  deal with consensus. A shton  [1974] 
assesses decision consensus, cue usage, decision rule fo rm , and se lf - in s igh t  o f  a u d ito r ’s 
in ternal contro l evaluations. In the experim ents , the part ic ipan ts  evaluated internal 
contro l cases, indicating w hether  d i f fe re n t  internal contro l fea tu res  existed. The cases 
were fo rm ed  and  analyzed using A N O V A . Ashton found  that the  aud ito rs '  evaluations 
e xh ib i ted  a h igh degree  o f  b e tw e en - ju d g e  consensus and  consistency over  tim e in their  
evaluations. A udito rs  relied most heavily on the separation o f  du ties  in fo rm ing  their
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judgm en ts  and w ere quite  aware o f  their  judgm en ta l  process. H am ilton  and  Wright 
[1977] m ade m inor m odifica tions  in A shton 's  experim en t  to investigate the im pact o f  
experience  levels. The results substantia lly  m irro red  Ashton 's. A ddit ionally , they 
discovered  that  more experienced  auditors  exh ib ited  g rea ter  consensus. T w o  o thers , 
Ashton  and K ram er  [1980] and Ashton and Brown [1980] rep lica ted  A shton 's  original 
work. A shton  and K ra m e r  [1980] com pared  the ju dgm en ts  o f  s tuden ts  and auditors  in 
the same task. The students  were less p red ic tab le , placed less em phasis  on separa tion  o f  
du ties , and had less se lf - in s igh t  than the auditors. Ashton and Brown [1980] m odif ied  
A sh to n ’s in s trum en t  to add two additional cues, m aking  the task m ore complex and  thus 
more realistic. Again , the results were almost identical to Ashton [1974], Separa tion  of 
du ties  was by far  the most im portan t  factor, bu t the new rotation o f  du ties  cue was 
given little weight. Ashton  and Brown concluded  that  the added  com plex ity  o f  the  task 
had no effec t.
L ibby  [1979a] com pared  com m ercial lenders’ perceptions o f  messages in tended  to 
be com m un ica ted  by d if fe re n t  aud it  reports. Allegations of d i f fe re n t  percep tions  had 
fo rm ed  the rationale  for suggested changes in the aud it  reporting  f ram ew ork . Each 
sub jec t  evalua ted  the sim ilarity  o f  the messages in tended  by all pairs o f  10 d if fe re n t  
aud it  reports  (unqualif ied  and d if fe re n t  types o f  uncerta in ty ,  and scope qualif ica tions  
and discla im ers) and ra ted  the reports  on 13 ad jec tive  rating scales. C on tra ry  to the 
beliefs o f  a n u m b er  o f  policy m akers, all measures indicated  highly similar perceptions  
be tw een  the  auditors  and  bankers. The two observed  d im ensions w ere  ten ta tive ly  
iden tif ied  by the  researcher as "need fo r  additional in form ation" and am oun t o f  "audit 
judgm en t"  requ ired . L ibby  [1979b] tested the e ffec t  of uncerta in ty  disclosure and the 
increm ental e f fe c t  o f  the  aud ito r 's  qualif ica tion  on lending decisions. T h i r ty - fo u r  
com m erc ia l  loan o ff icers  from  fo u r  banks pa rt ic ipa ted  in the study. Using extensive
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background  da ta  and case specif ic  in fo rm ation , they evaluated  a $2 million term  loan 
request f rom  a  m ed ium -s ized  fam ily -ow ned  paperboard  fab r ica t ing  com pany . While 
A N O V A  was used as the m ethod o f  case construc tion , a num ber  o f  m odif ica tions  were 
m ade to achieve a  more representa tive  design. First, four  basic cases were fo rm ed  by 
com bin ing  two levels o f  com plete  f inancia l sta tem ents and verbal m anagem ent 
evaluations. These four cases were then com bined  with uncerta in ty  
d isc losu res-supp lem en ta l  da ta  com binations. Because consulta tion  with the pa rt ic ipa ting  
banks suggested that the litigation disclosure was always followed by a supplem enta l 
in -h o u se  investigation, these two variables were purposely  com bined  into one th ree -leve l  
cue: (1) no disclosure, (2) disclosure com bined  with a supplem enta l repor t  p red ic ting  a 
positive ou tcom e, and (3) disclosure with supplem enta l report  p red ic ting  a negative 
outcom e. The subjec ts  were then split into two groups d epend ing  on the type o f  audit 
report  issued when an uncerta in ty  was disclosed (unqualif ied  or "subject to" 
qua lif ica tion ). U nlike  in prio r  studies, this fac tor was m ade b e tw e en -su b je c ts  fac to r  to 
mask the  principal  purpose  o f  the study - - the test o f  the aud it  report  variable. Both 
the f inancia l s ta tem ent and m anagem ent evaluation m anipula tions  were s ign if icant.
While the  uncerta in ty  d isc losure-supp lem enta l  report variable had a large s ignif icant 
e f fe c t  on the sub jec ts ’ judgm en ts ,  the type o f  audit  report  seem ed to have no effect. 
These initial conclusions were cond it ioned  on the assum ption  that  the loan o fficers  
would not change  their  in fo rm ation  search behavior because o f  the fo rm  o f  the audit 
report.
The p r im ary  ou tpu t  of any accounting  system is in fo rm ation . As a result, the 
s tudy  o f  in fo rm ation  has assum ed a p rom inen t  role in accounting  research. Alm ost any 
issue in the s tudy  o f  accounting  can be reduced  to a  question abou t  the  choice or use o f  
in fo rm ation ; this research s tudy is no exception. Choice is a com plex behavioral process
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involving sub jec t ive  evaluation  and judgm en t.  Many factors  com plica te  the choice
process. For exam ple, decis ionm akers  are  sub jec t  to changing  tastes as learn ing  and
grow th  take  place. Most im portan tly , hum an  beings are  sub jec t  to cognitive  lim itations
or, in S im on's term inology, bounded  rationality  (Simon, 1978, 1979], The result  is that
h um an  choice behav ior  is charac te r ized  by certa in  heuristics and biases (e.g., Tversky
an d  K a h n em an  [1974]), seem ingly irrational decisions (e.g.. T ha le r  [1980]), and
inconsistencies. T he  p ropensity  o f  hum an decis ionm akers  to make in transitive  and
inconsistent choices has been noted by econom ists and psychologists alike. T versky
[1972a], fo r  exam ple, observes that
when fa ce d  wiih a choice among several alternatives, people o ften  
experience uncertainty and  exhibit inconsistency. That is, people are o ften  
not sure which alternative they should select, nor do they  a lw ays m a ke  the 
sam e choice under seem ing ly  identical conditions. In order to account fo r  
the observed inconsistency and the reported uncertainty, choice behavior has 
been viewed as a probabilistic process.
Sim ilar observations have been made by D ebreu  [1958, 1960a, 1960b], Backer, Degroot
and  M arschak  [1963], Luce and Suppes [1965], and M cFadden  [1975, 1977],
T he  com plexity  o f  choices and the cognitive  lim ita tions o f  dec is ionm akers  faced
with  such choices appear  not only in everyday  personal decisions, but also in businesses
and  governm enta l units o f  all types. M oreover, the characteris tics  o f  choice situations
and  choice behav ior  m ay be expected to a ffec t  both the type o f  in fo rm ation  which
should  be p rov ided  to decis ionm akers  and the way in which that  in fo rm ation  will be
used once it is received. As p rov iders  of in fo rm ation , accountants  must be concerned
ab o u t  characteris tics  o f  dec is ionm aker behav ior  and the im plications o f  this behav ior  for
in fo rm a tion  choice and  use. To the ex ten t that  hum an  choice behav ior  reflects the kinds
o f  heuristics  and inconsistencies m entioned  above, accountan ts  should  be cognizant o f
the  possible im plications o f  such behavior fo r  in fo rm ation  use.
43
M any business decisions are  based on beliefs concern ing  the  likelihood o f  
uncerta in  events. Decisionm akers typically rely on a l im ited num ber  o f  heuristic  
p rinc ip les  w hich reduce  the com plex tasks o f  assessing p robab il it ies  and p red ic ting  
values to s im pler  ju d g m en ta l  exercises. Tversky  and K a h n e m an  [1974] descr ibed  three 
heuristics  that a re  em ployed  in m aking ju dgm en ts  unde r  uncertain ty : ( I )  
represen ta tiveness , w hich is usually em ployed  when people are asked to ju d g e  the 
p robab il ity  that an  o b jec t  or event A belongs to class or process B; (2) availability  o f  
instances o r  scenarios, w hich is o f ten  em ployed when people a re  asked to assess the 
f req u en cy  o f  a class or the plausibility  of a part icu la r  developm ent;  and (3) ad ju s tm en t  
f ro m  an anchor,  w hich  is usually em ployed  in num erical p red ic tion  w hen a relevant 
value is available. These heuristics are highly econom ical and usually e ffec tive ,  bu t  they 
lead to system atic  and  p red ic tab le  errors. A better  unders tand ing  o f  these heuristics  and 
o f  the  biases to which they lead could im prove judgm en ts  and  decisions in s itua tions o f  
uncerta in ty .
Judg ing  the am ounts , t im ing, and uncerta in ty  o f  prospective  net cash inflows 
requires  an estim ate  o f  the probability  d istr ibu tion  o f  the fu tu re  cash flows. O pera tions  
and collateral p rov ide  the sources o f  fu tu re  cash flows. F inancial s ta tem en t in fo rm ation  
plays a m a jo r  role in de te rm in ing  the evaluation  phase of the  sources of cash f ro m  
opera tions  and  collateral. In general, the f inancial s ta tem ents  indicate  the na tu re  o f  
assets available  to serve as collateral and the sources and am ounts  o f  prio r  years' cash 
flows from  operations. A ddit ionally , in using the in fo rm ation  in the f inancia l 
s ta tem en ts , the  dec is ionm aker  must evaluate the  accuracy  o f  the s ta tem ents  and  estim ate  
the ou tcom e o f  any uncerta in ties  in the  statements.
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D ecisionm akers a t tem p t  to insure the accuracy  o f  the  f inanc ia l  s ta tem en t  da ta  by 
requ ir ing  tha t  the  s ta tem ents be sub jec ted  to an  aud it  by independen t c e r t if ied  public  
accountants .  T he  aud ito rs’ way o f  com m unica ting  his f ind ings  to the dec is ionm aker  is 
the aud it  repor t ,  w hich indicates both the scope o f  the aud ito r 's  exam ination  and the 
conclusions he has d raw n  concern ing  the "fairness" of the f inanc ia l  presentations. The 
com m un ica t ion  process be tw een the aud ito r  and the  dec is ionm aker focuses on reporting  
de fic ienc ies  w hich result in departu res  from  the a u d ito r ’s s tandard  report.
U ncer ta in ties  such as the balance o f  accounts receivable  and the am o u n t  and 
tim ing  of convers ion  into cash have a m ajor impact on estimates o f  a p rospec t’s fu tu re  
cash flows. In ju d g in g  the im portance  and e ffec t  o f  an uncerta in ty  in the  f inancial 
sta tem ents , the  dec is ionm aker usually consults with m anagem ent. The aud ito r  does not 
deal specifically  with this k ind  of uncerta in ty , and he is typically  conservative  w hen 
d e te r r r in jn g  the balance of accounts receivable.
D ecisionm akers’ judgm en ts  o f  inheren t uncerta in ties  in the data  o f  f inancia l 
s ta tem ents  are  o f  some im portance. Does inform ation  abou t these uncerta in ties  a ffec t  
such judgm en ts?  The lack o f  in fo rm ation  about uncerta in ties  can lead to two types of 
errors. The firs t,  called a type  I or a lpha  error, occurs w hen the dec is ionm aker has a 
negative impression o f  fu tu re  cash flows but the cash flows are  ultim ately  favorable .
The second, the  iype II or beta e rro r ,  happens when the dec is ionm aker makes a positive 
decis ion  abou t fu tu re  cash flows but the cash flows are  ultim ately  un favorab le . T he  
a u d ito r ,  incidentally  is not requ ired  to prov ide  this in fo rm ation  abou t the inheren t 
uncerta in ty  o f  financia l s ta tem ent data; nevertheless, the  uncerta in ty  should a f fe c t  the 
d ec is ionm aker’s estimate o f  fu tu re  cash flows.
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L ibby  [1979] found  that uncerta in ty  qualif ica tions  ind icate  ( I )  an  increase in loan 
risk and  (2) the  need fo r  add it ional  in fo rm ation  with which to estim ate  the e ffec ts  o f  the 
uncerta in ty .  These messages fo rm  the basis o f  the research questions and  the  hypotheses 
exam ined  in this study.
CH A PTER 111
METHODOLOGY
This c h ap te r  discusses the m ethodology used to investigate, analyze and explain 
the possible cause and e ffec t  rela tionship  betw een the qua lity  o f  business dec is ionm aking  
and  the m anipu la tion  o f  the  fo rm at and scaling characteris tics  of f inancia l s ta tem ent da ta  
in the contex t o f  the need for f inancia l in form ation  to assess the  am ounts , tim ing, and  
uncerta in ty  of prospective  net cash inflows. The chap te r  describes the  research 
m ethodology, the research design, the implications o f  a pilot study , the selection o f  
sub jec ts ,  the experim en ta l  in s trum en t,  and the field  procedures  followed. A dditionally , 
it details  the collection, record ing , processing and analysis o f  data; the m ethodological 
assum ptions and lim ita tions o f  the experim ent; a s ta tem ent o f  hypotheses in opera tional 
form ; and a sum m ary. This  experim en t a ttem pted  to raise new questions and new 
possibilities, and it exam ines an old problem  from  a new perspective.
O verv iew
The existing l itera ture  suggests that little has been accom plished  e ither
theoretically  or em pirica lly  to develop  an accounting  in form ation  model to lessen the
inheren t  am bigu ity  in existing financial s ta tem ent data . C onsequently , the p r im ary
research question addressed in this s tudy asks:
Would reduc ing  the am bigu ity  o f  f inancial s ta tem ent da ta  by chang ing  the 
fo rm a tt in g  and scaling characteris tics  a ffec t  business decisions about 
p rospective  net cash inflows?
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This m ajo r  research question must be d iv ided  into its na tura l com ponents  in 
o rde r  to  investigate and answ er the questions about the m ain e ffec ts  and  e ffec ts  o f  
in te rac tion  am ong the  factors  no ted  in the study. T he refo re ,  the following subsidiary  
questions  need to be examined:
(1) Will fo rm atting  characteris tics  of financial s ta tem ent da ta  a ffec t  
business decisions about prospective  net cash inflows?
(2) Will scaling characteris tics  o f  f inancial s ta tem ent da ta  affec t  
business decisions about prospective  net cash inflows?
T he  Research  Design section (see p. 48) f irs t  explains the rationale for the choice of
fac to rs  and their  opera tiona l  defin itions, then  their  transfo rm ation  into statistical
hypotheses in the a lternate  form .
DESCRIPTION OF RESEARCH METHODOLOGY
This s tudy  is an experim enta l  research investigation to de te rm ine  w he ther  a 
c a u s e -a n d -e f f e c t  re la tionship  exists be tw een  fo rm at and scaling character is tics  o f  
f inanc ia l  s ta tem en t  da ta  and decisions abou t prospective net cash inflows. T o  respond to 
the proposed research questions, the research m ethodology will test for t rea tm en t 
d i f fe ren ces  with a sp li t -p lo t  factorial A N O V A  design [Huck, C o rm ier ,  & Bounds, 1974, 
pp. 106-130; N eter,  W asserman, & K u tne r ,  1985, pp. 1021-1026],
A sp li t -p lo t  factoria l com bines a b e tw een -g ro u p  design ( in te rsub jec t  com parison) 
and  a w i th in -g ro u p  design ( in trasub jec t  com parison). It resem bles a s tandard  A N O V A  
in term s o f  (1) the  num ber  o f  F  ratios that appear in the sum m ary  table , (2) the 
p rocedu re  for g raph ing  the in terac tion , and  (3) the p rocedures  for fo l lo w -u p  analyses for 
both  m ultip le  com parisons and  sim ple m ain e ffec ts  [H uck, C o rm ier ,  &. Bounds, 1974, pp. 
106-130]. T he  experim en t  rigorously m anaged the  experim enta l  variables and conditions
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by d irec tly  con tro lling  and  m anipu la ting  the experim enta l  variables and  random izing  the 
subjec ts  to experim en ta l  groups. T he  design used two contro l g roups as a baseline 
against which to  com pare  the experim en ta l  g roups receiving the experim en ta l  trea tm ents . 
E xperim enta l  p rocedures  random ly  assigned subjec ts  to the  experim en ta l  t rea tm en t  
groups in o rder  to secure m axim um  variance o f  the  research variables o f  p rim ary  
in terest, m in im um  ex traneous variance, and  m in im um  erro r  o r  random  variance, 
including  the  errors  o f  m easurem ent.
RESEARCH DESIGN
In this experim en t,  as previously  ind ica ted , the research design uses a 
com bina tion  o f  a b e tw een -g ro u p  design ( in te rsub jec t  com parison) and a w i th in -g ro u p  
design ( in tra sub jec t  com parison). C hap te r  1 in troduces and briefly  discusses f ive 
independen t  variables to be m anipu la ted  in this study. An in -d e p th  discussion o f  these 
variables is p rov ided  a t this time.
In dependen t  Variables
T he  five variables in this ex p e r im en t  were chosen a f te r  considera tion  o f  the 
recom m endations  o f  ASOBAT [1966], T rueblood [1973], SFA C No. 1 [1973], the  work o f  
T versky  and K ah n em an , and two previous pilot studies. The independen t  variables are 
in tended  to be relevant to the research question , with realistic levels to be stud ied . 
M oreover, they are a rranged  in com bina tion  to account fo r  any in te rac tion  o f  
m ean ingfu l  relationships. Variables o f  p r im ary  in terest a re  a rranged  as in te rsub jec t  
variables, and variables o f  secondary in terest a re  a rranged  as in tra sub jec t  variables. The 
f ive  in d ep en d en t  variables are in fo rm ation  fo rm a t,  in fo rm ation  scaling, su b jec t
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education , f inancial s ta tem ent percen ti le ,  and d is tr ibu t ion  skewness. T he  f irs t  three 
variables - -  in fo rm ation  fo rm a t,  in fo rm ation  scaling, and  sub jec t  education  — are  the 
b e tw e e n -g ro u p  ( in te rsub jec t)  variables. T he  f inancia l s ta tem ent percentile  and  
d is tr ibu t ion  skewness are the  w ith in -g ro u p  ( in trasub jec t)  variables. Figure  7 presents 
the sequence and com bina tion  o f  these variables pictorially . Each independen t  variable 
has two levels. To  p rovide  practical s ignificance, these variables w ere f ram ed  in the 
con tex t  o f  a  physic ians ' c lin ic  set o f  financia l s ta tem ent data. A f te r  exam in ing  the data  
from  the R obert  M orris Associates annual s ta tem ent s tudies (R M A ), a physic ians’ clinic 
con tex t  was chosen because it had the simplest set o f  f inanc ia l  s ta tem ents  am ong  those 
pub lished  by R M A . This was an im portan t  considera tion , in view o f  the  su b jec ts ’ task 
to estim ate  cash flow from  operations. T he  only balance sheet variable to in fluence  or 
a ffec t  the sub jec ts ’ estimate was accounts  receivable, and consequently , this fac ili ta ted  
opera tiona liz ing  the experim ent.
T he  f irs t  fac to r  to be discussed is f inancial s ta tem ent fo rm at. O f  the two levels 
o f  this independen t  variable - -  tabular  and graphical p resen ta tion  o f  financia l s ta tem ent 
da ta  - -  the  tabu lar  level represents  the cu rren t  fo rm at of f inancial s ta tem en t da ta  
p resentation . This  level will be opera tionalized  by presen ting  G A A P  (generally  accepted 
accoun ting  princip les)  financia l s ta tem ents. The second level represents  an a lternative  
fo rm a t  for p resen ting  financ ia l  s ta tem ent data. M oriari ty  and R oach (1979] and  
M oria ri ty  [1979] suggest the use o f  graphics for d isp lay ing  re la tionships betw een 
financ ia l  variables to allow decis ionm akers  to ou tp e rfo rm  models in tasks such as 
analytical rev iew  and financial analysis. This level wilt be opera tionalized  by 
cons truc ting  a graph ical  presen tation  o f  the accounts  receivable balance.
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T he  second fac to r,  scaling, represents  f inancial s ta tem ent da ta  e ither with
trad itional po in t-es t im a tes  or probabilis tic  in form ation . The A m erican  A ccounting
A ssocia tion’s C om m ittee  to p repare  a S tatem ent o f  Basic A ccoun ting  T heory  (ASO BA T)
states (1966, p. 29]:
... because the accuracy o f  m any  accounting measurements depends upon 
fu ture activity, there is no compelling reason why the accountant should not 
report in term s o f  interval estimates or probability distributions.
In m athem atics  an interval estimate judges or de term ines  generally  bu t carefu lly  the set
con ta in ing  all num bers  be tw een  two given num bers  and  includes one, bo th , or ne ither
end point. P robability  d istr ibu tions  indicate the num ber o f  times a set of num bers  will
on average occur over  the range o f  possible occurrences. Interval estimates  and
probability  distributions  d i f f e r  in that the latter indicates som eth ing  about the behav ior
o f  the num bers  be tw een the end points. The A IC PA ’s Study G ro u p  on the O bjec tives  of
F inancial Statem ents states (1973, p. 39]:
... measurements in terms o f  s ing le  numbers that do not indicate possible  
ranges and dispersions pose problems in describing events subject to 
uncertainty.
This report  is less in fo rm ative  and less m athem atically  specif ic  abou t how to c lar ify  the 
am b igu ity  in f inanc ia l  s ta tem ent data. Contrast  range  with interval es tim ate ; a range is 
the d if fe re n c e  betw een  the largest and smallest values in a sample whereas the  interval 
estim ate  is the set o f  all num bers  in the range. A dispersion  is the varia tion or 
scatter ing  o f  da ta  around  a m edian value, w hich is less in fo rm ative  than  a probability  
distribution.
C u rren t  f inancial s ta tem ents  present data with po in t-es t im ates  which indicate 
no th ing  o f  the behavior of the num bers and the possible limits o f  their  behav ior  around  
the po in t-es t im a tes .  T h e re fo re ,  the f irst level of this factor will be the p o in t-e s t im a te  
scaling o f  f inancial s ta tem ent da ta  with which we are  cu rren tly  accustom ed. The
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m easurem ent o f  these variables - -  f rom  record ing  transactions on source docum ents  to 
c lassifying them  in the appropria te  accounts  to then  sum m ariz ing  them  by ledger posting 
- -  involves m any estim ates, a rb i tra ry  decisions and allocations. Despite the  au ra  of 
precision that n.ay seem to su rround  po in t-es t im a te  num bers  in f inanc ia l  s ta tem ents , the 
m easurem ents  are generally  approx im ations ra ther  than exact am ounts. These 
approx im ations  may be better  presented  in terms of probabilis tic  data  than 
p seudo -d iscre te  n u m b ers .18 The data  can be discrete  only if the ou tcom e o f  each 
variable  is know n exactly , but this seldom occurs with data in financia l s ta tem ents. For 
exam ple , the  balance o f  accounts receivable is a collection o f  random  variables (X t , t e  
T) all de fined  on a com m on sample (probab ili ty )  space. For o u r  purposes, t has the 
connota tion  o f  an account receivable , and T , called the index set, d e te rm ines  the num ber  
o f  random  variables (accounts receivable) in the  collection. T he  set o f  all possible values 
that X t can take on  for any value o f  t is called the s ta te  space o f  the  stochastic  process 
[Law & K elton , 1982, p. 142], T herefo re ,  the second level o f  this variable will be 
represen ted  by p robabilis tic  data. The probabilis tic  level of this variable  will be crossed 
with the fo rm at fac tor  to be operationalized e ither  graphically  by a p robab il ity  density  
func t ion  or tabularly  by the m ean, range and  s tandard  deviation  o f  the  d istr ibu tion .
For the  th ird  fac to r,  ha lf  o f  the subjects  receiv ing  p robabilis tic  da ta  were 
sensitized to probab il ity  theory  and  decision m aking under  risk. A review  o f  the 
li tera tu re  and  an initial pilot s tudy suggested that the subjects  would have lim ited ability 
to analyze p robabilis tic  financia l in fo rm ation  regardless of w he ther  it were tabu lar  or 
graphical. Also, a probabilis tic  f ram ew ork  in an experim enta l  se tting  presents 
opera tional problem s. In both regression and probabilis tic  ju d g m en t studies, subjec ts
IS. P eeudo -d iecre te  n u m b tn  ir<  ueed in f in en c iil ite tem en t*  to  rep resen t p u rp o rted ly  dete rm in istic  varisb lee .
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o f ten  a re  not w hat Winkler [1972] has called "substantive experts"; they  are not fam iliar  
w ith  the substan tive  area. How ever, in most probabilis tic  ju d g m e n t  studies, even the 
"substantive experts" are  usually not "norm ative experts"; they  do not know how to 
express ju d g m e n ts  in terms of probabilities. The ability  to use probab il is tic  data  (both 
g raph ical  and tabular)  e ffec tive ly  will vary from  individual to individual. O ne possible 
exp lanation  fo r  the poor results ob tained  in studies of probabilis tic  data  thus fa r  m ight 
be that users are un fam iliar  w ith  probabilis tic  data  and there fo re  have d if f icu l ty  
in te rp re ting  data , rem em bering  in form ation , and m aking decisions based on this k ind of 
in fo rm ation . A dditionally , there  may be a strong "conditioning bond" felt by 
dec is ionm akers  for tabular  fo rm at da ta  they have used in the  past ( trad it iona l  financial 
s ta tem ents) . This is supported  by the studies on "functional fixation" [E inhorn  and 
H ogarth , 1981). Research suggests that  decisionm akers em ploy several simple decision 
heuristics  which allow them  to solve com plex problem s using the ir  l im ited cognitive  
abilities [L ibby, 1981 p. 52]. These decision rules can lead to s ign if ican t biases; 
th e re fo re ,  the  subjec ts  would e ither  ignore the cue or fail to unders tand  the  d is tr ibu tion  
o f  accounts  receivable and  adopt some heuristic to make their  decision. This  fac to r  was 
opera tionalized  by sub jec t ing  half  o f  the subjects  to a com puterized  tutoria l on basic 
concepts  o f  probab il ity  theory  and decision m aking  under risk. It should be noted that 
the tu toria l is not expected  to rem ove the "conditioning bond." R a the r  it is expected  to 
p rov ide  some m inim al unders tand ing .
T he  fo u r th  fac to r  requ ired  two d if fe re n t  sets o f  com plete  tw o -y e a r  com parative  
f inanc ia l  s ta tem ents  com bined  with f iv e -y ea r  financia l sum m aries to  be p repared . These 
f inanc ia l  s ta tem ents  were approxim ate  physicians' ranking  in the tw e n ty - f i f th  and  
s e v e n ty - f i f th  percen ti le ,  respectively , as m easured by financial ratios in the R obert
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M orris  Associates 1986 A nnual S tatem ent Studies. The two levels were chosen so that
( I )  the  poorer  o f  the two would  have m arginal cash flows from  opera tions and (2) the 
be tte r  f irm  would have strong cash flows from  operations.
Finally , the f i f th  factor required  two d if fe re n t  d is tr ibu tions  of accounts 
receivable. One d is tr ibu t ion  was skewed left, while the  o ther  was skew ed right. T he  
m odal value o f  each d is tr ibu t ion  was located to have a m aterial e ffec t  on the cash flow 
to be de rived  from  the balance o f  accounts receivable. T he  left skew ed d is tr ibu tion  
clearly  ind ica ted  that  a m ajo r ity  o f  the balance o f  accounts receivable would be 
converted  into cash; the  r ight skewed d is tr ibu tion  clearly ind ica ted  a m inority  o f  the 
balance o f  accounts  receivable  would be converted  into cash.
Each o f  the three  in te rsub jec t  factors ( fo rm at ,  scaling, and education )  has two 
levels. Fo rm ing  all com binations  o f  the three  in te rsub jec t  factors would result in a 2 * 2 
* 2 factoria l design. But the plausibility  of the cases (see F igure  7, p. 50) is a m atte r  of 
some im portance ,  and  th ere fo re  some cases are  su ff ic ien tly  im plausible as to cast doub t 
on  their  con tr ib u tio n  to the  study. Education  on  the scaling character is tics  o f  f inanc ia l  
da ta  will not be p rov ided  to the subjec ts  allocated to the po in t-e s t im a te  level o f  the 
fo rm a t  factor. T he  com bina tion  o f  tabular  fo rm at,  p o in t-es t im a te  scaling and scaling 
education  has little if any  inheren t va lid ity .19 T he re fo re ,  the in te rsub jec t  design can  be 
reduced  to  a 2 * 3 factoria l A N O V A  design and is represen ted  pictoria lly  in F igure  7, 
page 50. This reduced  both the num ber o f  trea tm en t  cases and sub jec ts  needed  for the 
expe rim en t .
19 T he  sub jec t*  w ould typ ically  no t have th a  o p p o rtu n ity , no t to  m en tion  th e  need, to  u tilise  th e  ic a l in f  
ed u ca tio n  in re la tio n sh ip  to  th e  o th e r tw o factor*  (po in t es tim ate  and  ta b u la r) .
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F igure  7 illustrates the construction  o f  the  cases from  the independen t  variables. 
Each case is re fe rred  to by the num ber  assigned in the circle . The most im portan t  
com parisons in this s tudy relate to the d if fe ren tia l  e f fe c t  o f  add ing  graph ica l  and  
p robab il is tic  f inanc ia l  da ta  to the financial statements. In this design , these fac to rs  were 
trea ted  as b e tw e en -su b je c ts  factors. The financ ia l  s ta tem ent percentiles and d istr ibu tion  
skewness were trea ted  as w ith in -su b je c t  factors. C onsequently , the  cases were sp lit  into 
six groups. G ro u p  1 was the p r im ary  control g roup  (cases I, 2). G ro u p  2 contains the 
tabu la r ,  p robab il is tic  in fo rm ation  with sensitization to decision theory  (cases 3, 4, 5, 6). 
G ro u p  3 will conta in  the probabilis tic  tabular  da ta , (cases 7, 8, 9, 10). G ro u p  4 will be 
a second contro l g roup , con ta in ing  the graphical, p o in t-es t im a te  da ta  w ith  no 
sensitization to decision theory  (cases I I ,  12). G ro u p  5 will con ta in  the g raphical,  
p robab il is tic  in fo rm ation  w ith  sensitization (cases 13, 14, 15, 16). G ro u p  6 will contain  
the probab il is tic  graphical data (cases 17, 18, 19, 20). G roup  1 ( tabu lar  and 
p o in t-e s t im a te )  represen t the cu rren t  practice  o f  presenting  financial s ta tem en t data  
m anda ted  by Rule  203. G ro u p  4 (graphical and p o in t-e s t im a te )  is a secondary control 
g roup  for m any dec is ionm akers  do receive num erous pie charts  and  h istogram s in 
add it ion  to G ro u p  1 da ta , and m odern  com puter  hardw are  and  so ftw are  a f fo rd  the 
d ec is ionm aker  with opportun itie s  to use graphics.
Dependent Variables
The d e p e n d en t  (response) variables have su ff ic ien t  c r i te r ion  reliabili ty  to 
m in im ize  the probab il ity  that m easurem ent erro r ,  per se, will mask a s ign if ican t 
d i f fe re n c e  p resen t in the outcomes. Previous research on the responses of 
dec is ionm akers  to f inancia l s ta tem ents  has incorpora ted  a  wide varie ty  of experim enta l  
tasks and  response variables. Most o f  these studies have involved bank loan o fficers .
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Several s tudies have asked lenders to state the m axim um  am oun t that  they  would be 
willing to tend to hypothetical loan applicants  [Oliver, 1972; A b d e l-k h a l ik ,  1973; Estes 
and  R e im er ,  1977; K eys ,  1978; F ir th ,  1979], O the r  studies have involved the p red ic tion  
o f  ban k ru p tcy  [K ennedy , 1975; L ibby, 1975; Casey, 1980; Z im m er,  1980) or the 
p red ic tion  o f  loan defau lt  [A bde l-kha lik  and El-Sheshai, 1980; and  Z im m er,  1981], 
Wilkins and Z im m e r  [1983] asked loan o ff icers  to assess the  ability  o f  loan applicants  to 
repay  tw o  separate  fo u r -y e a r  term  loan am ounts  and to state the  m ax im um  am oun t  they 
would lend to each applicant. L ibby [1979] and Johnson and Pany [1984] asked lenders 
to make an a c ce p t /re je c t  recom m endation  fo r  a specif ied  loan am ount. Then , 
part ic ipan ts  accep ting  the loan proposal would prov ide  the interest rate p rem ium  that 
they would charge  the applicant. Partic ipants  re jec ting  the loan es tim ated  the p rem ium  
that  they  believed alternate  financial institutions willing to accept the loan proposal 
would  charge. These researchers chose the "ability to repay" variable  a f te r  rev iew ing  the 
professional bank ing  li tera tu re  which suggests that the  p rim ary  purpose  o f  financial 
analysis by loan o fficers  is to assess the ability  o f  the applicant to repay. This  present 
research requ ired  each sub jec t  to respond to the following question:
What is your best estimate o f  the opera ting  net cash inflow  for
next year?
This question d irec tly  answers the sub jec t  m atte r  o f  SFA C No. 1. A ppend ix  B (sec p. 
143), presents a copy of the screen the subjec ts  see w hen answ ering  this question.
In the d eb r ie f ing  questionna ire , the subjec ts  also answ ered  a series o f  questions 
abou t the ir  perceptions o f  the experim en t  and their  dem ograph ic  characteris tics . Each 
question requ ired  e ither  a d ichotom ous Y es-N o response or a personal quan ti ta t ive  
estim ate. A ppendix  B (see p. 144), p resents these questions in detail.
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All subjec ts  f inally  s tated w he ther  they would like to receive a sum m ary  o f  the 
experim en ta l  results; if  so, they w ere to respond with the ir  nam e and  address. A ppend ix  
B (see p. 143), presents these questions in detail as well as the  fo rm at o f  the  sub jec ts ’ 
answ er necessary to receive a copy o f  the  research results.
All o f  these sub jec t  responses were autom atically  recorded  on the d iskette .  In 
add it ion  to the  sub jec t  responses to d irec t questions, the system also autom atically  
recorded  the tim e it took each sub jec t  to act on in form ation  cues, m ake a decision fo r  
the case, and the total elapsed time to com plete  the  experim ent.
R esearch  Hypotheses
Libby [1979] tested a set o f  hypotheses concern ing  the e ffec t  o f  uncerta in ty  
disclosure and the increm ental e ffec t  o f  the aud ito r 's  qualif ica tion  on lending  decisions. 
The uncerta in ty  increased perceived  loan risk and m otivated the search for additional 
in fo rm ation  abou t the  uncerta in ty . L ib b y ’s research and the theore tical f ram ew ork  of 
SFAC No. 1 fo rm  the basis o f  the hypotheses exam ined  in this experim en t.
T he f irs t  set o f  hypotheses concerns the e ffec t  on perceived  cash flow from  
opera tions  w hen changes are  made in the  fo rm a tt ing  and  scaling character is t ics  of 
f inancia l s ta tem ent data. U ncer ta in  financial s ta tem ent da ta  would decrease the m ean 
and  increase the variance o f  expected  cash flow s;10 this produces two e ffec ts  which are 
descr ibed  in L ibby [1979]. The first is increased perceived  uncerta in ty  fo r  expec ted  cash 
flows, w hich should cause the decisionm akers to revise dow nw ard  their  evaluation  o f  the 
prospective  net cash inflow. The second e ffec t  is the m otivation  to use additional
20. In  B ty n ix n  term inology , red u n d an t in form ation  produces i  likelihood ra tio  cond itioned  on th e  hypotheeee and
o th e r d a ta , of one, resu lting  in no change in th e  posterio r p ro b ab ility  estim ate . I t  is possible th a t  th e  fo rm at and
scaling  ch a rac te ris tic s  have  in fo rm ation  co n ten t w hen cond itioned  on  th e  hypo theses alone b u t have  none when
also cond itioned  on the  o th e r sources of d a ta .
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in fo rm ation  to e s t i ira te  the outcom e o f  the uncertain ty . Statistical decision theory 
indicates that an increase in the population variance increases the value o f  additional 
sam ple inform ation . This type o f  response to increased uncerta in ty  has also been found  
in behavioral studies in o ther  contexts [Lee, 1987, chap. 8]. Since disclosure o f  the 
uncerta in ty  increases the variance o f  expected  cash flows, decis ionm akers  would 
p robably  rely on additional in form ation . If they do, estim ates o f  prospec tive  net cash 
inflows should be h igher w hen such in form ation  predicts  a positive ra ther  than negative 
ou tcom e o f  the  uncerta in ty . This suggests the f irs t  set o f  hypotheses:
H j  When a m aterial uncerta in ty  is indicated , the estimate o f
p rospective  net cash inflows increases w hen probabilis tic  and 
graphical da ta  about the  uncerta in ty  is disclosed, and will be 
h igher when the supplem ental da ta  concern ing  the uncerta in ty  is 
positive .31
I I j  When supplem ental da ta  about a m aterial uncerta in ty  is disclosed,
the  estimate o f  prospective net cash inflows will be h igher  for 
g raphical in fo rm ation  than  for tabular in fo rm ation , and will be 
h igher  when the supplem ental data concern ing  the uncerta in ty  is 
positive.
H3 When supplem ental da ta  about a m aterial uncerta in ty  is disclosed,
the estimate o f  prospective net cash inflows will be h igher fo r  
probabilis tic  in fo rm ation  than  fo r  p o in t-es t im a te  in fo rm ation , and 
will be h igher when the supplem ental da ta  concern ing  the 
uncerta in ty  is positive.
The second set o f  hypotheses concerns the e f fe c t  on perceived cash flow  from  
opera tions  w hen the decis ionm aker is p resented  with financia l s ta tem ent d a ta  from  the 
25th and  75th percentiles  of the R obert  M orris Associates annual surveys and  the 
probabilis tic  f inancial s ta tem ent da ta  is skewed both left and right. The 25th and 75th
31. T h« 76 th  percen tile  financial s ta tem en ts  are  by defin ition  m o n  positive th a n  th a  26 th  percen tile  financial 
s ta tem en ts . S im ilarly , th a  laft skew ed d is trib u tio n  ia s ta tis tica lly  m ors positive th a n  th a  rig h t skew ed d is trib u tio n .
59.
percentiles  are far  enough apart and reflect da ta  su ff ic ien tly  d i f fe re n t  that  the 
dec is ionm akers ' estim ate  o f  cash f low  from  opera tions  should be a ffec ted .  Th is  suggests 
the second set o f  hypotheses.
H4 The estimate o f  prospective  net cash inflows will be h igher  fo r  the
75th percentile  f inanc ia l  sta tem ents and left skewed d is tr ibu tion  
than  for the 25th percentile  f inancial s ta tem ents  and  right skew ed 
d istr ibu tion .
H s The es tim ate  o f  prospective net cash inflows will be h igher  fo r  the
75th percentile  financia l sta tem ents than fo r  the 25th percentile  
f inanc ia l  statements.
H6 T he  estimate o f  prospective net cash inflows will be h igher for
left skew ed d is tr ibu tion  financial s ta tem ent da ta  than  fo r  right 
skew ed financial s ta tem ent data.
PILOT STUDIES
Two pilot s tudies were com pleted . The f irs t  involved the basic research question 
and was tested th rough  a p rocedure  involving a l im ited num ber  o f  case studies with only 
the fo rm a t  and scaling factors  presented  to subjec ts  on a paper instrum ent. T he  pilot 
s tudy  results suggested that the subjects  had lim ited ability  to analyze in fo rm ation  about 
uncerta in ty ;  it also confirm ed  the representativeness of both the f inanc ia l  s ta tem ents  and 
accounts  receivable  distr ibutions. Based on the results, a com puterized  instrum ent was 
designed  and p rogram m ed  to p resen t the case m aterial, contro l the ex p e r im en t ,  and 
cap ture  the  sub jec ts '  responses. A f te r  extensive consulta tion , it was believed that the 
com pu te rized  in strum en t would add  to the validity and reliability  o f  the  data  ob ta ined  
from  the subjec ts .  This  pilot s tudy  used graduate  s tudents  and accounting  faculty  at 
Louis iana  State University .
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The pilot studies led to changing some hypotheses, d ro p p in g  some, and 
deve lop ing  new hypotheses. The second pilot s tudy  p rovided  new ideas, app roaches , and  
clues not foreseen in the f irs t  pilot s tudy and led to changes being  m ade to the  com pute r  
p rog ram  tha t  controls  the subjec ts  du r ing  the  experim ent. Both pilot studies pe rm itted  a 
p re l im inary  testing o f  the hypotheses that  led to testing m ore  precise  hypotheses in this 
m ain study.
SELECTION OF SUBJECTS
T he stated hypotheses ind icate  that the appropria te  ind iv iduals  from  w hom  to 
elicit responses for this research s tudy  are m ajor users o f  financia l s ta tem ents. The 
results o f  sample surveys are always sub jec t  to some uncerta in ty  because only pa rt  o f  the 
popula tion  has been m easured and  because o f  errors  o f  m easurem ent. T o  reduce  this 
u ncerta in ty ,  this s tudy uses as large a sample as possible22 and employs a com pute rized  
in s trum en t  o f  m easurem ent. T h is  section o f  the s tudy  presents  and ju stif ies  the  selected 
focal popu la tion  and also addresses the sam pling  procedures  necessary to enhance  the 
valid ity  and reliability  o f  the da ta  obtained.
Focal Population
T he  in ten tion  is to obtain  a large sam ple because the sm aller  the sam pling  errors, 
the g rea te r  the reliability  and the increased pow er o f  the statistical tests app lied  to  the 
da ta  [C ochran , 1977], Despite the  advantages o f  using large rep resen ta tive  samples, 
several logistical problem s p reven t  this ob jective. T here  are  m any users and p reparers  o f
33. A to ta l of 37b d i i k a t l o  ware d u p lica ted  and  p repared  fo r d is tr ib u tio n  to  th e  su b jec t!-
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f inanc ia l  s ta tem ents , bu t the  con tex t o f  the  experim enta l  task involves SFA C No. 1 and  
estim ating  net cash inflows f rom  operations. Since ce rt if ied  pub lic  accountan ts  should  
be fam iliar  with SFA C  No. 1 as a p ronouncem en t o f  the F inancia l A ccoun ting  Standards 
Board, they  were selected as the population  from  w hich subjec ts  are d raw n.
T h is  experim en t  is based on SFA C No. I, the f irs t  s ta tem ent pub lished  by the 
FASB under  the concep tua l  fram ew ork  pro jec t. T he  concep tua l  f ram ew ork  establishes 
the ob jec tives  of f inancial reporting , the defin itions  o f  e lem ents that should be reported  
on f inanc ia l  s ta tem ents, the a tt r ibu tes  of those e lem ents that  shou ld  be m easured , the 
m ethods o f  m easuring  those a ttr ibu tes ,  the  qualita tive  charac te r is t ics  those m easurem ents  
m ust possess, and the location o f  that in fo rm ation  in f inancial reports. To quote  the  
FASB [1980, p. i]:
The  conceptual fram ew ork  is a coherent sys tem  o f  interrelated objectives  
and  fu n d a m en ta ls  that is expected  to lead to consistent s tandards and  that 
prescribes the nature, function, and  limits o f  f inanc ia l  accounting and  
reporting. It is expec ted  to serve the public interest by providing structure  
and  direction to f inanc ia l  accounting and reporting to fac i l i ta te  the  
provision o f  evenhanded f inanc ia l  and related in form ation  that is use fu l  in 
assisting  capita l and  other m arkets  to function e f f ic ie n t ly  in allocating  
scarce resources in the economy.
SFA C does not consti tu te  a docum en t enforceab le  under Rule 203 o f  the Rules of 
C onduc t  o f  the A ICPA and, accord ing  to the FASB, "does not establish G A AP." 
F u r th e rm o re ,  conflicts  be tw een Rule  203 docum ents  and SFA C’s should be resolved in 
favo r  o f  R ule  203 docum ents. An SFAC serves as an articu la tion  o f  fundam en ta l  
accoun ting  though t,  p rov id ing  a basis fo r  assuring tha t  de ta iled  opera tiona l  accoun ting  
standards  a n d  practices are  consistent with the overall purposes o f  f inancia l reporting . 
T h e re fo re ,  C P A ’s are  a logical g roup  o f  subjec ts  to use in this experim en t.
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C erti f ied  Public  Accountants
A ccountan ts  are  generally  acknow ledged  as the p r im ary  p repare rs  o f  f inancia l 
in fo rm a tion  [APB, 1969; H ofs ted t  and  Hughes, 1977], C e r ti f ied  Public  A ccountan ts  
(C PA 's),  a ca tegory  o f  "accountant,"  both  p repare  and fo rm u la te  judgm en ts  and advise 
the ir  c lients concern ing  the implications o f  the  num bers  con ta ined  in f inancial 
s ta tem ents. Independen t  C P A ’s are required  by their  profession to com ply  with the 
p ronouncem en ts  o f  th^ FASB. The SFAC fram ew ork  is not sub jec t  to Rule 203, bu t 
accoun tan ts  are in tim ately  involved w ith  establishing fu tu re  accoun ting  standards; 
consequently , they need to be fam iliar  with the conceptual f ram ew ork . A res tric tion  on 
this sam pling  f ram e limits the experim en t  to "Big 8" seniors, m anagers, and pa rtne rs  as 
iden tif ied  in six o f  the "Big 8" offices located in New Orleans, Dallas, and  Houston.
This sam pling  f ram e  was adop ted  to obtain  reliable and valid data , and the coopera tion  
o f  a senior f i rm  m em ber  f rom  each office  would be needed  to contro l the d is tr ibu tion  
and  re tu rn  o f  the d iskettes. Logistically, this was the most e ffec tiv e  and e ff ic ie n t  
m ethod  to obtain  reliable and valid research data.
This s tudy  assumes that the sampling f ram e  is complete; that  is, all m em bers  of 
the popula tion  are included  in the fram e. H ow ever, c h a rc e  f requen tly  de te rm ines  
w h e th e r  the  units o f  actual interest in the  study  are actually  con tac ted . T h u s ,  the 
es tim ated  f ig u re  m ay vary as a result o f  sam pling ra the r  than o f  contac ting  all e lem ents 
in the sam pling  frames. These, how ever, are general l im itations o f  any  such p rocedu re  
[C ochran , 1977],
Sam pling theory  also assumes that the observations ob ta ined  f ro m  each 
responden t  are the  co rrec t  ones for that responden t [Cochran, 1977], Since this s tudy  
will use a se lf -a d m in is te red  in strum en t,  the assum ption  will be m ade that  pa rt ic ipan ts
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answ er honestly  and to the best o f  their  ability. T he  data  will be analyzed for outliers 
and  ex trem e  outliers  to de te rm ine  if any data  elements should be d ropped  from  the 
analysis.
INSTRUMENTATION
Data was ga thered  via a com puterized  research in strum en t  designed  and  
p rog ram m ed  by the  researcher specifically  for this study . The research in strum en t  
consisted  o f  two parts:
(1) a transm itta l  letter,
(2) a com pu te r  d iskette  {either 3f or 5i inch) containing:
(1) the assum ptions and instructions applicable  to the s tudy ,
(2) the cases to be analyzed , and
(3) a set o f  d eb r ie f ing  questions.
General O v e r v i e w  o f  Instrument
T he da ta  was obtained  by adm in is te r ing  the experim en t  to a g roup  o f  C P A ’s at 
the  level o f  senior, m anager, and partner.  The data  was cap tu red  on a d iskette  and 
re tu rn ed  at the  com pletion o f  the experim en t ,  w hereby  all subjects* responses were 
au tom atica lly  consolidated  in to  one da ta  file for analysis.
T he com pu te rized  in strum en t  was con ta ined  on a s tandard  (double  sided, double  
density)  d iskette . T he  experim en t was on the d iskette  in b inary  code using standard  
ANSI d r ive rs  and  ran  directly  on any com pute r  that supported  e ithe r  an M S-DO S or 
PC -D O S env iro n m en t,  version 2.0 or g rea ter  and ANSI term inal support. Because of 
this, all subjec ts  were able to run the experim ent. A ny sub jec t  who had access only  to a 
3 i - i n c h  d iske tte  d r ive  m ach ine  was given a 3 i - in c h  d iskette  version o f  the  experim ent. 
All subjec ts  had access to e i the r  M S-D O S o r  PC -D O S machines. The program
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contro lling  the experim en t executed  in less than  256K.B o f  R A M  m emory. Sub jec t  
responses w ere  cap tu red  by the program  and  stored. A no ther  program  read the sub jec ts ’ 
d iskettes  and consolidated  the responses into one data  base fo r  statistical analysis. A 
com puterized  in strum en t fac ili ta ted  the record ing  o f  sub jec t  responses to questions and 
m ain ta ined  contro l over the sub jec t  and experim enta l  conditions. T he re fo re ,  it should 
have resulted  in more accura te  m easurem ent o f  response data as well as in g reater 
reliability  and  validity  o f  the experim ent. The in strum en t autom atically  allocated the 
sub jec t  to one o f  the six trea tm ent groups (see F igure  9, p. 72). This was accom plished 
by the c o m p u te r  p ro g ra m ’s genera ting  a p seudo -random  num ber  from  a un ifo rm  
distr ibu tion ; based on the num ber  genera ted , the sub jec t  was allocated to one of the 
t rea tm en t groups that de te rm ined  w hich cases were presented to the subjects.
Task
D epend ing  on the group  to which the sub jec t  was allocated, the sub jec t  was 
asked  to analyze e ithe r  two or fo u r  hypothetical cases (see F igure  7, p. 50 and  F igure  8, 
p. 72). The subjec ts  w ere  told that  the case financial da ta  represents  an  average 
phys ic ian ’s clinic p ractice . The sub jec ts ’ group de te rm ined  the num ber  o f  available cues. 
Table  2 presents  the rela tionship  betw een the cues and  the six groups. All groups 
received cues I to 8 inclusive, but cues 9, 10 and 11 were for the variables be ing  
m an ipu la ted  and  were available only to subjec ts  in the  appropria te  t rea tm en t  groups.
The symbol X indicates that the cue was available to subjects  in that  group . For 
exam ple , the cue "D istribution o f  Accounts Receivable" was available only to subjec ts  in 
groups 4, 5, and  6. Exam ples of the cues are presented  in A ppendix  B (see p. 143).
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T A B L E  2. R e lationsh ip  B etw een  Cues and Experim ental Groups
G ro u p  
1  2  I  4  S 6
Cue
1. S tatem ent o f  Earnings (Income Statem ent)
2. S tatem ent o f  F inancial Position (Balance Sheet)
3. S tatem ent o f  Cash Flows
4. Notes to Financial Statements
5. Five Year Sum m ary
6. A ud it  R ep o r t  *
7. C red it  R eport
8. R ober t  M orris  Associates ratios
9. R edo  T u to ria l  on U ncer ta in ty
10. S um m ary  Statistics on A ccounts  Receivable
11. D is tr ibu tion  o f  Accounts  Receivable
X  X X X X X
X  X X X X X
X  X X X X X
X  X X X X X
X X X X X X
X X X X X X
X X X X X X





Statem ent o f  Earnings (Incom e Statem ent)
This  cue  was p repared  for both  the 25th and the 75th percentile  based on the 
R obert  M orris Associates 1987 annual s ta tem ent studies.
S ta tem ent o f  F inancial Position (Balance Sheet)
This cue was p repared  for both the 25th and the 75th percentile  based on the 
R obert  M orris  Associates 1987 annual s ta tem ent studies.
S tatem ent o f  Cash Flows
The R obert  M orris  Associates 1987 annual s ta tem ent studies d id  not present the 
num bers  specifically  fo r  cash flow; there fo re ,  these num bers  w ere derived  f ro m  the 
available  da ta  fo r  both the 25th and  the 75th percentile.
Notes to F inancia l  Statem ents
These were fo rm u la ted  based on the  data in the balance sheet and requ ired  FASB 
disclosures.
6 6 .
Five Year Sum m ary
This cue  was p repared  fo r  both  the 25th and the 75th percen ti le  based on the 
R obert  M orris  Associates 1987 annual s ta tem ent studies.
A ud it  R eport
T he  au d it  report was w ritten  based on SAS No. 58 and L ib b y ’s [1979] work 
w hich  found  that  w hen uncerta in ty  is specifically  d isclosed, the  dec is ionm aker will seek 
o ther  in fo rm a t io n  to c la r ify  the uncerta in ty . The aud it  report  was w ritten  with an 
exp lana to ry  parag raph  describ ing  the uncerta in ty  su rround ing  the co llectab ility  o f  
accounts  receivable . The paragraph  indicated  that the accounts receivable  balance 
canno t presen tly  be de te rm ined .
C red it  R eport
T he  c red it  report was p repared  a f te r  consulta tion with local senior bank  
personnel.
R ober t  M o r ris A ssociates Ratios
These ratios were taken  d irec tly  from  the 1987 annual data published  by R obert 
Morris Associates,
R edo  T u to ria l  o n  U ncer ta in ty
T he  sub jec ts  who received the tu torial initially as part  o f  the t re a tm e n t  g roup  
also had the o p p o r tu n i ty  to redo the tu toria l at any time.
S um m ary  Statistics on A ccounts  Receivable  and  D istr ibu tion  o f  A ccounts  Receivable
The p robab il ity  density  func t ion  was genera ted  using a model deve loped  by Law 
and K elton  [1982, p. 167] when there  is little da ta  available. A tr iangu lar  d is tr ibu tion  
was rep lica ted  10,000 tim es to genera ted  the data  for the  scaling o f  the accounts  
receivable  balance. The param eters  o f  the t r iangu lar  d is tr ibu t ion , a, b, and c are  real 
num bers  w ith  a < c < b\ w here  a  is a location pa ram ete r ,  b - a  is a scale p a ram ete r ,  and
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c is a shape pa ram eter.  The range o f  the  d is tr ibu tion  is [a, b\. Table  3 gives relevant 
in fo rm ation  to sim ulate  m odeling applications fo r  a t r iangu lar  d is tr ibu t ion . T he  density  
fu n c t io n  an d  d is tr ibu t ion  func t ion  (in s im ple  closed fo rm ) are  ind ica ted . T h e re  is a 
short descr ip tion  o f  the param eters; the range indicates the  in terval in w hich  the 
associated random  variables can take on values. Also listed are  the mean (expecta tion) , 
variance, and  m ode, i.e., the  value at w hich the density  func t ion  is m axim ized.
TA B LE 3. T r ia n g u la r  D is tr ibu tion
D ensity  ( re fe r  F igure  8)






/ ( x ) -  2 ( x - a ) / ( b - a ) ( c - a )  if a<=:c<=c
2( b - x ) / ( b - a ) ( b - c )  if c<x<=b
0 o therwise
F( x )  -  0 x<a
( x - a ) 2/ ( b - a ) ( c - a )  if
1 - ( b - x ) 2 / ( b ' d ) ( h - c ) if c<x<=b
1 if h<x
a, b, and c real num bers  w ith  a < c < b, a is a 
location pa ram eter,  b -a  is a scale pa ram eter,  c is a 
shape param eter  
[a. b]
(a+b+c) / 3
a2+b2+c2-a h -a c -b c / 18
T he cues in each case present representa tive  financia l in fo rm ation . Overall,  the 
s tru c tu re  o f  each case follows the same basic pa tte rn .  T he  su b jec t’s task in each case 
involves fo u r  m ajo r  components:
(1) Select the necessary cues to make ju d g m e n ts  abou t estimates o f  net
cash inflow  from  operations;
(2) M ake the decision about the es tim ate  of net cash inflow;
(3) A nsw er the deb rie f ing  questionnaire;
(4) Prov ide  sub jec t  nam e and address, if a sum m ary  o f  the results is
to be sent a f te r  the  experim en t is com pleted .
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f ( x )  
2 / ( b - a )
F IG U R E  8. Triangular D ensity  Function
0 r
a
l x  
b
This com pute rized  approach  d id  not o ve rbu rden  the subjec ts  with calculations 
and  unnecessary  paper  to m anipulate . Also, the  task is one with w hich the subjec ts  are 
h ighly  fam iliar . M uch of each sub jec t 's  job  is to m ake judgm en ts  abou t relevant 
f inancia l in fo rm ation  - -  to read, evaluate , and then act on the in fo rm ation  message 
con ta ined  in those f inancia l statements. For CPA 's this involves the advising and 
counseling o f  c lients concern ing  financial m atters, specifically  the es tim ating  of 
prospec tive  net cash inflows from  operations.
Non-Response Bias
Low response rates occur f requen tly  in mailed ques tionna ire  studies, and, as a 
result, the possibility  o f  non -re sponse  bias emerges. N on-response  results f rom  a variety 
of factors: the  s tudy  issue, the  questionnaire  fo rm a t,  a  lack o f  sub jec t  in terest in the
69.
topic, or the sub jec t 's  dem ograph ic  characteris tics , to name a few  [Alreck and Settle, 
1985]. Existence of n on -re sponden ts  may bias the results o f  any s tudy and limit the 
conclusions. A ccord ingly , techniques to m inim ize this bias were undertaken . In 
add it ion , the com puterized  instrum ent in this s tudy adds a novelty to the experim en t 
w hich should help m inim ize the non-response  bias.
The subjec ts  received the experim ental m aterials at various times over a fou r  
m onth  period. T he  initial contact with f ive of the "Big 8" o ffices  took place d u r in g  the 
f irs t  and  second weeks o f  D ecem ber, 1988. One of these f ive  was not contac ted  until 
the f ir s t  week of January ,  1989. The experim ental m aterials were delivered  to some of 
the sub jec ts  s tar ting  in m id -D ecem b er ,  and the final m aterials w ere de livered  to subjec ts  
the fo llow ing  M arch. C onsequently , there was a fo u r -m o n th  lag betw een the first 
su b jec ts ’ receiving the experim enta l  materials and the last sub jec ts '  receiving the 
experim en ta l  materials. This lag was unavoidable  because the subjec ts  were involved in 
the peak  o f  the  aud it  season.
Field Procedures
Each sub jec t  received a research instrum ent consisting o f  (1) a transm itta l  letter 
(see A p p en d ix  A, p. 128), and (2) a d iskette  con ta in ing  the experim en t  in the  fo rm  o f  a 
so ftw are  p ro g ram .23
33. B o th  th«  instruction*  and  th *  d iakatt*  so ft war* war* *xt«n»iv*ly p ilo t ta s tad  to  inaura th a  c la r ity  of 
in s tru c tio n s , aaaa of uaa of th e  softw ara, and  th a  raasonablanasa of th*  taak. R efar to  th* tac tio n  on P ilo t Studiaa, 
p. 59, fo r a  da ta ilad  discussion.
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T he co m p u te r  program  random ly  allocated each sub jec t  to one o f  the  trea tm ent 
groups (F igu re  9, p. 72). Based on the trea tm ent g roup , the sub jec ts  were then 
p resen ted  w ith  the cases. T he  o rder  o f  the  cases w ith in  a g roup  was random ized . 
L ikewise, the o rder  o f  the  cues for each case was random ized  when the program  placed 
the cues on the screen.
The transm itta l  letter; which p rovided  a s ta tem ent o f  the  purpose  and value of 
the  research, endeavored  to involve the sub jec t  in a constructive  and  appealing  way, yet 
it established a reasonable b u t  f irm  re tu rn  date. An o ffe r  was also m ade to send the 
sub jec t  a copy o f  the sum m ary  findings. This  transmittal letter  was sent on the 
researcher 's  personal letterhead and was signed  by both the researcher  and the com m ittee  
cha irm an . R e fe r  to A ppendix  A (see p. 128) for an example o f  the transm itta l  letter.
The instructions w ere typed  d irectly  on a label, one copy of w hich was a ttached  
to the top  of the  d iskette  and  ano ther  to the  d iskette  jacket. T he  instructions w ere 
minimal:
1. Start your com pute r  with DOS.
2. Insert d iskette  in d r ive  A.
3. Type G O  and press return.
These were the only instructions required  to start the experim ent. The expe rim en t  
p resen ted  fo u r  instructions on the screen to all subjects, rem ind ing  them  what was 
requ ired  o f  them  du ring  the experim ent. For a com plete  sequence o f  screen flips refer 
to A ppend ix  B (see p. 131). To com plete  the  experim ent, the  subjec ts  needed  access to 
an  M S-DO S or PC -D O S m icrocom pute r  w ith  at least 320KB o f  R A M .24 The mem ory 
l im ita tion  was never a p rob lem , fo r  the m achines available in "Big 8" o ffices  invariably  
have 640K B o f  R A M . T he  experim en t was se lf -exp lana to ry  once it started .
24.  RAM  n r n n i  random  t e e m  m em ory.
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The subjec ts  could respond to most system prom pts  with a single keystroke and 
then press the  R E T U R N  (or E N T E R ) key. The subjec ts  were requ ired  to use the 
keyboard  m ore  extensively only  w hen they were o f fe red  a sum m ary  copy o f  the analysis 
and f ind ings  o f  the  experim ent;  then  the subjects  typed  the ir  nam e and address. A fte r  
com pleting  the experim en t ,  they re tu rned  the d iskette  to the o ff ice  con tac t  person in 
charge  o f  the  experim ent.
DATA PROCESSING AND ANALYSIS
Both skewness and percentile  are called w ith in -su b je c t  factors  because all 
com bina tions  occur w ith in  each o f  the subjects. The fo rm at and scaling are 
b e tw e e n -su b je c t  factors. The be tw een -su b jec t  factors  subdiv ide  the sam ple into six 
d iscre te  subgroups. Each sub jec t  has only one value for a subgroup and , thus, for a 
b e tw e en -su b je c t  factor.
This sp li t -p lo t  design will com pare  group means by apply ing  the infe ren tia l  
statistics A N O V A  to the data  (estim ate o f  prospective net cash inflow) o f  the dependen t  
variable  [N eter, Wasserman and K u tn e r ,  1985 p .661], T he  behavior p red ic ted  in 
Hypotheses 1, 2, and 3 can be resta ted  in terms o f  the in te rsub jec t  2 * 3  A N O V A  design 
rep resen ted  in F igure  9. The behavior p red ic ted  in Hypotheses 4, 5, and  6 can be 
res ta ted  in term s o f  the in trasub jec t  2 * 2  A N O V A  design represen ted  in F igure  10.
T he database  o f  sub jec ts’ responses was analyzed using the SPSS/PC+ statistical 
so ftw are  package. This p roduct is the personal com pute r  version o f  the SPSS m ain fram e  
product.  SPSS autom atically  read the consolidated main da ta  base o f  sub jec ts '  responses, 
thus avo id ing  the r e -e n try  o f  subjects* responses into the SPSS database.
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F IG U R E  9. Arrangement o f  Cases  for  a 2 * 3 Intersubject Factorial Design
Scaling and Fam iliarization






T abu lar I, 2 3, 4, 5. 6 7, 8, 9, 10
G ro u p  1 G ro u p  2 G ro u p  3
Cases Cases Cases
G raph ica l I I ,  12 13, 14, 15, 16 17, 18, 19, 20
G ro u p  4 G ro u p  5 G ro u p  6
F IG U R E  10. Arrangement o f  Cases for  a 2 * 2 Intrasubject Factorial Design







1, 3, 7, 11, 13, 17
Cases 
2, 5, 9, 12, 15, 19
Right
Cases 
1, 4, 8, 11, 14, 18
Cases 
2, 6, 10, 12, 16, 20
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Parametric Test
The p r im ary  analysis was conducted  based on the "cash flow from  operations" 
responses. T he  data  was exam ined  fo r  norm ality  o f  the  responses and sym m etry  o f  the 
va riance-covar iance  m atrix . The model is usually considered  robust to violations o f  the 
f irs t  two assum ptions, part icu larly  w hen  there are equal group  sizes [N eter et al, p. 615).
For  the un ivar ia te  model to be valid in a w i th in -su b je c t  design, the 
va riance-covar iance  m atrix  o f  the tran sfo rm ed  variables used to test each  e ffec t  must 
have covariance  o f  0 as well as equal variance. Including  b e tw e en -su b je c t  factors  in a 
design necessitates an additional assumption: the va riance-covar iance  m atrices for the 
t ransfo rm ed  variables for a particu lar  e ffec t  must be equal fo r  all levels o f  the 
b e tw e en -su b je c ts  factors. If these two assum ptions, o f ten  called the "sym m etry  
conditions,"  are  not tenable, the F ratios from  the averaged  univaria te  results may not be 
correct.
LIMITATIONS
As in any research e f fo r t ,  one must consider some o f  the lim itations o f  this 
study. First, a random  selection process for de te rm in ing  subjec ts  was not fo llowed, fo r  
the basic list o f  CPAs was lim ited to six o f  the  "Big 8" accounting  f irm s in the New 
O rleans, Dallas, and Houston areas. G eneraliz ing  beyond this g roup  m ay be hazardous.
A s tudy which asks the respondents  to reply to more than  one level o f  a variable 
runs the risk o f  p roducing  sign if ican t d iffe rences  because the subjec ts  can de te rm ine  the 
variable  levels be ing  tested. In this s tudy  an a ttem pt was m ade to control this possibility  
by having a response variable  in w hich there  are  no right or w rong answ ers and  by 
having the so ftw are  preven t the  responden t from  re tu rn ing  to a case and  e ither
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rev iew ing  or chang ing  the answers. Also, the task was d if f icu l t  and  challenging enough  
to thw art  any e ffo r t  to guess the ex p e r im e n t’s ob jec tive . H ow ever, the possibility  still 
existed  that the use o f  the repea ted  measures m ight produce  any sign if ican t d iffe rences . 
While the  design allows each sub jec t  to serve as his ow n con tro l ,  it may foster  
d i f fe ren ces  in responses that result purely  from  the responden t’s reading all the scenarios 
and  rep ly ing  in a m anner  w hich  he believes the expe r im en te r  desires. F inally , w ith  
respect to the  respondents, one should note that  C P A ’s consti tu te  only  one group  o f  users 
o f  f inanc ia l  in form ation . For po l icy -m ak ing  decisions, all g roups o f  users need to be 
considered. H ow ever, the im portance o f  this CPA g roup  cannot be denied.
The results of the study  will depend  for their  valid ity  on the  d a ta ’s com pliance 
with the various assum ptions o f  the A N O V A  technique. T w o  o f  these assum ptions 
deserve special note. First, the observations were assumed to be f ro m  a norm al 
d is tr ibu t ion . H ow ever, the e ffec ts  o f  n o n -n o rm a li ty  on the nom inal level of s ign ificance  
o f  the  F - te s t  are ex trem ely  slight. A ddit iona lly , hom ogeneity  o f  variance betw een cells 
is assum ed in spli t - plot A N O V A  applications. C och ran ’s (K irk ,  1968, pp. 62-66] 
p rocedu re  was used to test w hether  s ign if ican t violations existed.
Only a l im ited num ber  o f  variables could be analyzed, and only a few  levels of 
each variab le  could be tested. O the r  variables may also be im portan t ,  and  o th e r  levels o f  
the variables m ay be im portant. T h erefo re ,  the  results can be genera lized  only to this 
p a rt icu la r  set o f  cues and to those part icu la r  variable levels f rom  w hich the results were 
genera ted .
C erta in  lim itations are  inheren t in the  m ethodology w hich will be used in this 
research. First, the questionna ire  approach  trad itionally  has resu lted  in a relatively low 
response rale; consequently , some degree  o f  nonresponse bias may be present. Because 
this ex p e r im en t  used a  com puterized  ques tionna ire , a h ig h e r - th a n -u s u a l  response rate
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resulted. A certa in  am o u n t  o f  contro l over the  quality  o f  sub jec t  responses is sacrificed  
because the  experim enta l  task was not personally adm in is te red  by the researcher. A 
se lf -adm in is te red  experim enta l  task makes one assume that  the app rop r ia te  respondents  
p e rfo rm ed  the task to the  best o f  their  ability. To the ex ten t that this assum ption  is not 
valid, the  research results will be biased. Once again, the com puterized  questionnaire  
possibly elic ited  a g rea ter  awareness o f  concern  fo r  the task by the subjects.
A no the r  lim ita tion  from  using a questionnaire  fo rm al relates to the artificia l 
s im plif ica tion  of an ord inarily  com plex task. The am ount o f  in fo rm ation  p rov ided  to 
responden ts  must be res tric ted  in o rder  to keep the research in strum en t  and the 
experim en ta l  task to a reasonable  length. The discussions with CPA 's and the p ilot s tudy 
were used to ensure  tha t  all necessary inform ation  was included.
Subjects  to take part in the experim en t needed to have access to a 
m ic rocom puter .  This  lim ita tion  m ay have led to some (p robably  very l im ited) 
se lf-se lec tion  o f  subjects.
SU M M A R Y
This chap te r  discusses the methodological procedures  followed in a s tudy to 
ascerta in  w he ther  chang ing  the fo rm at and scaling character is tics  o f  f inancia l s ta tem ent 
data  a ffec ts  the quality  o f  decisionm aking. T he  six hypotheses to be investigated  focus 
on the fo rm a tt in g  and scaling o f  f inancial in form ation .
A group o f  dec is ionm akers , the focal population  o f  this s tudy , was identified: 
c e r t if ied  public  accountants . The sam pling procedure  adop ted  a system atic random  
sam ple w ith  random  allocation o f  sub jec ts  to the t rea tm en t  g roups, an d  tw enty  cases 
were developed  to investigate the  research hypotheses. These cases represen t the
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fac to r ia l  com b ina tions  o f  the  in d ep e n d e n t  variables. T he  su b je c ts '  task  was to es tim a te  
the  net cash in flow  from  opera t ions  fo r  a hypo the t ica l  physicians* o f f ic e  using f inanc ia l  
d a ta  taken  f ro m  the 1987 R o b e r t  M orris  Associates annua l  s ta tem en t  s tud ies . T h e  
in s t ru m e n t  was co m p u te r iz ed  to increase the re l iab ili ty  a n d  va lid ity  o f  the  e x p e r im e n t  
a n d  o f  the m easu rem en t  process. T h is  ch a p te r  has e x p a n d ed  the  d iscussion  f ro m  
C h a p te r  I c o n c ern in g  the m ethodo logy  o f  this s tudy .
C H A P T E R  IV
D A TA  A N A L Y SIS  AND EM PIRICAL R E S U L T S
In troduction
This experim en t  exam ined  w hether  the in fo rm ation  o b jec t iv e  stated in SFA C No. 
1 can be opera tionalized  by m od ify ing  the fo rm a t  and scaling character is tics  o f  existing 
financial s ta tem ent data. This c h ap te r  presents the results o f  e x am in in g 26 and  
ana lyz ing26 the  experim enta l  data obtained  from  the subjects. This  chap ter  includes (1) 
a discussion o f  the overall and group  response rates, (2) a d iscussion o f  the re liab ili ty  o f  
subjects* data , (3) a detailed exam ination  o f  the sub jec ts '  da ta , (4) a presen tation  of the 
statistical analysis o f  the hypotheses, and (5) an exam ination  of the deb rie f ing  
characteris tics  and com m ents  o f  subjects.
RESPON SE
The sub jec ts  o f  interest in this s tudy are the senior personnel o f  "Big 8" 
accounting  firm s. Specifically , seniors, m anagers, and pa rtne rs  from  six f irm s in the  
New Orleans, Dallas, and  Houston areas were used as subjec ts  . A senior s ta f f  m em ber 
was con tac ted  at each f irm  to solicit the individual s ta f f  m em bers  as subjec ts  and to 
contro l the d is tr ibu t ion  and re tu rn  o f  the diskettes and cover letters. Because the f irm s
I t .  Th* f i n t  t te p  of d a ta  analyeie should  be a d e ta iled  exam ination  o f th e  d a ta  Thi* involve* a carefu l look a t 
th e  d a ta  for com pliance w ith th e  a ta tiitic a l aaeum ptione.
20 A fte r exam ining  th*  d a ta  carefully , the  second mtep involve* th e  ■ tatiatical procedure* fo r * p lit-p lo t ANOVA.
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w ere con tac ted  betw een D ecem ber, 1988, and  M arch , 1989, they alt requested  d i f fe re n t  
re tu rn  dates fo r  com pleting  the experim ent. The con tac t  process was d raw n  ou t over 
fou r  m onths  because the aud it  season delayed m eeting w ith  the contact person. The 
sub jec ts  in each o ff ice  were limited to aud it  personnel and m anagem en t services 
personnel with accounting  experience. T he  contact person varied  f ro m  m anager to 
o ffice  m anaging  partner. A total o f  275 d iskettes  were d is tr ibu ted , and  117 w ere 
re tu rned , represen ting  a 42,5% response rate.
T he  cover letter was addressed to the  contact person in each o ffice . A second 
page, a ttached  to the cover letter , allowed the sub jec ts  to write  any add it ional  com m ents 
concern ing  their  ow n m ethod to estimate cash flows from  opera tions  and  any o ther  
com m ents  they  wished to com m unica te  to the  researcher. O ut o f  the 117 respondents  
re tu rn ing  the diskettes , 19 subjec ts  (16.2%) re tu rned  the cover letter w ith  com m ents.
DATA R E L IA BILITY
This experim en t  iden tif ied  and exam ined  the theoretical substance o f  SFA C No.
1. A large sample o f  subjec ts  was sought to reduce sam pling e rro rs , to achieve grea ter 
reliability  o f  results, and to increase the pow er o f  the  statistical tests app lied  to the data. 
A com pu te rized  instrum ent ensured  that all da ta  p rov ided  by the sub jec ts  was useful. 
O b ta in ing  usefu l da ta  was fac ili ta ted  by ed it ing  checks on sub jec ts ’ responses as they 
were doing  the  experim en t. The in strum en t ensured  that the  m easurem ent o f  sub jec ts ’ 
responses was accura te , and all subjects* responses w ere autom atically  read by a control 
p rogram  to consolidate them  into one database. The database was then d irec tly  read by 
SPSS/PC+ to c ircum ven t  any transcrip tion  errors. This  p rocedure  avo ided  problem s with 
illegible handw rit ing , incorrec tly  coded responses, or uncoded  responses. The instrum ent
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greatly  reduced  da ta  m istakes and errors  with the  analysis. F igure  11 presents a 
schem atic  flow o f  events  in processing the d iskettes  f rom  the subjects. As the d iskettes 
were re tu rn ed  from  the various o ffices , they  were read into one data  file. From  this file 
tne  subjects* da ta  were autom atically  transla ted  to the SPSS/PC file  fo rm at. This process 
ensu red  there  would be no transcrip tion  e rrors  o f  data.
D ATA  E X A M IN A T IO N
G eneral
The sub jec ts ’ da ta  were exam ined to de te rm ine  if there  w ere any "gaps."27 For 
each t rea tm en t  cell, a s tandard  set o f  statistical tests was adop ted  to exam ine  the da ta  for 
outliers , for norm ality  o f  the subjects* responses and to de te rm ine  w hether  the 
v a r iance-covar iance  m atrix  o f  the tran sfo rm ed  variables p roduces  covariances  o f  0 and 
equal variances. This experim en t  was a sp li t -p lo t  design; the re fo re ,  it was necessary to 
test an add it ional  assum ption. The variance-covar iance  matrices for the  transfo rm ed  
variables fo r  a part icu la r  e ffec t  must be equal fo r  all levels o f  the b e tw een -su b jec ts  
factors . T he  exam ina t ion  involved bo th  visual and  statistical tests. T he  visual 
exam ina t ion  involved the s te m -a n d - le a f  plot, the norm al probab il ity  plot, and  the 
boxplot. The statistical tests were the Shapiro-W ilks and  K -S  (Liiliefors)  test for 
no rm ality  and Cochrans C  and the Bartle tt-B ox F tests fo r  hom ogeneity  o f  variance. 
Based on this visual review , pa ram etr ic  tests exam ined  the data  fo r  norm ality  and 
equality  o f  the va riance-covar iance  matrices fo r  all levels o f  the  b e tw een -su b jec ts
27. F o r exam ple, su b je c t!  who re tu rn ed  th e  d isk e tte  b u t d id  no t answ er u iy  of th e  questions, or su b jec ts  who 
prov ided  th e ir  e s tim ates  of cssh  flow in m i'hons r s th e r  th e n  in thousands.
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F IG U R E  11. P rocessing O f Subjects* Data
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factors. In the  fo llow ing  subsection, an in -d e p th  discussion is p resen ted  o f  the  visual 
and  statistical tests fo r  all subjects. T he  visual discussion concen tra tes  on those subjects  
a llocated to the trea tm en t  group  2 and case 3 ( re fe r  to F igure  9, page 72). The o ther  
cases are  p resen ted  in A ppend ix  C on page 147.
S tem -and -L eaf  Plot
F igure  12 is a stem  and  leaf p lo t28 [SPSS/PC+, p. B-IR] o f  the  da ta  fo r  the 
subjec ts  in case 3. This plot indicates visually that  the data  appears norm ally 
d is tr ibu ted . The d is tr ibu tion  is un im odal and clustered with ten observations around the 
range o f  values 200 to 230. T he  d is tr ibu tion  has a single peak with one ex trem e  value 
o f  433, w hich  was exam ined  fo r  reasonableness. This part icu la r  case (sub jec t  num ber
I I )  was included  in the analysis.
F IG U R E  12. S t e m -a n d -L e a f  Plot .. Case 3
















Stem width: 100 
Each leaf: I case
28. T h* *t*m and  l*af p lo t i* clo*«ly re la ted  to  th* h ii to f ra m , b u t provid** (n o n  in fo rm a tio n  ab o u t th *  ac tu a l 
valua* th a n  do** a h ij to j r a m
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The length  o f  each row corresponds to the num ber  o f  cases that  fall into the 
part icu la r  interval. The s te m -a n d - le a f  plot represents  each case with a sym bol that 
corresponds to the actual observed value. This is done by d iv id ing  observed  values into 
two com ponents  - -  the leading digit or digits , called the s tem , an d  a tra iling  d ig it ,  called 
the leaf. For exam ple, the value 200 has a stem o f  2 and a leaf  o f  0. The hundreds 
d ig it  is the stem  and the leaf  is the tens digit. The  last d igit is ignored. Thus from  this 
s te m -a n d - le a f  p lo t, it is not possible to de te rm ine  the exact cash flow for a case except 
fo r  the ex trem e  values.
Norm al Plot
The assum ption that data comes f rom  a norm al d is tr ibu tion  is im portan t  to 
statistical in ference . C onsequently , the s te m -a n d - le a f  plot alone is in su ff ic ien t  because 
it gives only a rough idea o f  norm ality  o f  the d is tr ibu tion  of a cell. T h u s ,  the second 
visual exam ina t ion , the norm al probability  plot, is perfo rm ed . This p rocedu re  especially 
assesses norm ality . A norm al probability  plot is ob tained  by rank ing  the observed  values 
f rom  smallest to largest and then pairing each value with an expected  norm al value for a 
sam ple o f  that size from  a s tandard  d is tr ibu tion . F igure  13 is a norm al p robab il ity  plot 
fo r  case 3. If the observed  estimates o f  net cash inflows are from  a norm al d is tr ibu tion , 
the  plot should be approxim ate ly  a s tra ight line. Since the s te m -a n d - le a f  plot (F igure
12) appeared  fa ir ly  norm al, the normal probability  plot should be fairly  linear, and it is.
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Statistical Tests 
Normality
A lthough  normal probab il ity  plots provide  a visual basis for check ing  norm ality , 
it is desirab le  to statistically test the hypothesis that the da ta  are from  a normal 
d is tr ibu t ion . T w o  statistics for case 3 (Shapiro-W ilks -  0.9345, d f  = 28, p > 0.0938, K -S  
(L illie fors)  * 0.1522, d f  -  28, p  > 0.0956) were calculated to test for norm ality . The 
L illiefors  test is based on a m odif ica tion  o f  the K olm ogorov-Sm irnov  test for the  
s itua tion  in w hich  means and variances are not known but must be estim ated  from  the 
data. F rom  the small observed  significance levels, the hypothesis cannot be re jec ted  at 
the 95% level o f  confidence . Almost any g o o d n e ss -o f - f i t  test will result in re jection  o f  
the  null hypothesis. It is almost impossible to f ind  da ta  that are exactly  norm ally
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d is tr ibu ted . For most statistical tests, it is su ff ic ien t  that  the data  are  approx im ate ly  
norm al d is tr ibu ted . N either  test rejects the  null hypothesis  that  the d is tr ibu t ion  is 
norm al in case 3. T h erefo re ,  the da ta  is e ither  from  a norm al d is tr ibu t ion  or it does not 
su ff ic ien tly  deviate  f rc m  the normal. These two statistics for all tw en ty  cases were 
ca lcu la ted  and  are sum m arized  in Table 4. A f te r  rev iew ing  the results, it was dec ided  
that the da ta  for all cases was e ither  from  a normal d is tr ibu t ion  or did not su ff ic ien tly  
devia te  from  the norm al to w arran t a transfo rm ation  o f  the data.
TA BLE 4. Test o f  N orm ality
Shapiro-W ilks L-S
Lilliefors
Shapiro-W ilks L -S
Lilliefors
Case Case
1 .0561 .1615 11 .0497 .1587
2 .0100 .0059 12 .0724 .2000
3 .0938 .0956 13 .0100 .0163
4 .2274 .2000 14 .1276 .0756
5 .0100 .0002 15 .4573 .2000
6 .1 175 .0364 16 .4937 .2000
7 .4049 .2000 17 .7075 .2000
8 .7039 .1740 18 .8337 .2000
9 .1901 .2000 19 .0358 .2000
10 .0433 .2000 20 .0127 .1172
Univariate Tests
Tw o un ivar ia te  hom ogeneity  o f  variance tests (C ochrans C and  the B artle tt-B ox  
F) w ere calculated . Based on an overall exam ination  o f  the p  values the  hypothesis that 
the variances in the trea tm en t  groups are equal need not be re jec ted . Table  5 presents a 
sum m ary  o f  these test statistics. A lthough these univaria te  tests are  a conven ien t s ta r ting  
po in t  for exam in ing  the equality  o f  the covariance matrices, they  are  not su ff ic ien t  when 
a sp l i t -p lo t  A N O V A  is the  experim enta l  design; a test tha t  s im ultaneously  considers  both 
the variances an d  covariances is required .
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T A B L E  S. U n ivariate - H om ogen eity  O f  Dispersion M atrices
Variable  .. L E F T 25  Left  skewed, 25th percentile
Cochrans C (I9 ,6 )  -  .41712 p  -  .000 (approx .)
B artle tt-B ox  F (5 ,13152} -  3.57463 p  -  .003
Variable  .. LE F T 75 Left  skewed, 75th percentile
C ochrans  C(19,6) « ,24533 p  -  .393 (approx .)
B artle tt-B ox  F(5,13152) -  .72725 p -  .603
Variable .. R IG H T 25  R ight skewed, 25th percentile
Cochrans C(19,6) = .29075 p = .074 (approx .)
B artle tt-B ox  F (5 ,13152) -  2.31959 /> = .041
Variable  .. R IG H T 75  Right skew ed, 75th percentile
C ochrans C( 19,6) =* .20327 p  -  1.000 (approx .)
B artle tt-B ox  F (5 ,13152) -  .15346 p ~  .979
M ultivaria te  Test
C onsequen tly , Box’s M  test, which is based on the  de te rm inan ts  o f  the 
va r iance -covar iance  matrices in each cell as well as on the pooled va riance-covar iance  
m atr ix ,  p rovides  a m ultivaria te  test fo r  the hom ogeneity  o f  the matrices. H ow ever,
Box’s M  test is very  sensitive to departu res  from  normality . The s ignif icance  level can
be based on e ither  an F  or a x statistic; both approxim ations are  given in the o u tp u t ,  as
shown in Table 6.
TA BLE 6. M ultivaria te  - H om ogeneity  O f  Dispersion M atrices 
Boxs M -  151.58413
F W ITH (10,1770) D F -  4.48414 p  -  .000 (A pprox .)
C h i-S q u a re  with 10 D F * 135.11224 p  * .000 (A pprox .)
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Summary of Data Examination
Exam ination  o f  the  da ta  was an  essential step in the analysis o f  the  data. Based 
on such  an  exam ina t ion , th ree  subjec ts  were e lim inated  f ro m  the experim en ta l  da ta  
because each had fa iled  to p rov ide  estimates o f  opera ting  cash flow fo r  the  various cases. 
Consequen tly , these three  subjec ts  were treated  as non-responses  even  though  they  had 
re tu rn ed  their  d iskettes. This section (data exam ination)  involves visually exam in ing  the 
d is tr ibu tions  o f  values fo r  the trea tm en t  groups and  testing fo r  norm ality  and 
hom ogeneity  o f  variance. G iven  the results o f  the tests for norm ality  and hom ogeneity  
o f  variance, it was dec ided  to analyze the data  using pa ram etr ic  tests and , w here 
a p p ro p r ia te  to p resen t the supporting  n o n -p aram e tr ic  equivalen t statistic.
S T A T IS T IC A L  A N A L Y SIS  OF T H E  H Y P O T H E S E S
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General
One hund red  seventeen experienced  ce rt if ied  pub lic  accountants  random ly  
allocated to the  six t rea tm en t groups, served as participants . Because the part ic ipan ts '  
p lacem ent in groups was random , the trea tm ent groups did not have an equal n u m b er  o f  
subjects. U nequal group size does not pose a problem , however; it is analytically  
a llowed for in the  A N O V A  procedure . The dem ographic  characteris tics  o f  the one 
h und red  seventeen  subjec ts  whose responses were analyzed are sum m arized  in Tab le  7.
T A B L E  7. Dem ographic C h aracteristics  o f  Subjects
M ean M in im um  M axim um
Age 31 23 51
Years o f  experience  7 2 28
U n derg radua te  Masters
Level o f  education  93 24
In a spl it - plot A N O V A  involving fou r  factors - -  two factors  b e tw een -su b jec t  
and  two factors  w ith in -su b je c t  - -  it is possible to answ er f if teen  questions: fou r  
concerned  w ith  m ain e ffec ts ,  six with f i r s t-o rd e r  ( tw o-w ay)  in teractions, fo u r  with 
seco n d -o rd e r  ( th re e -w a y )  in teractions, and one with f o u r th -o rd e r  ( fo u r -w a y )  interaction. 
In this ex p e r im en t  six hypotheses were investigated; they could  be co n f i rm e d  by the 
statistical results  in the A N O V A  table reported  in T ab le  8 (p. 89). The f irs t  hypothesis  
relates to the impact of the  two in te rsub ject  factors, fo rm at and scaling, and to the ir  
in terac tion  with the skewness factor.
8 8 .
This f irs t  hypothesis is o f  pr im ary  interest in this research , while  the rem ain ing  
five  hypotheses were o f  secondary importance. The experim en ta l  design , the  task 
requ ired  o f  the  sub jec ts ,  and  the levels o f  the  variables exam ined  w ere chosen to p rovide  
ev idence  for this m ajor hypothesis. K now ledge o f  the  in te rac tion  am ong the three 
factors  (scaling, fo rm at and skewness) is more useful than know ledge o f  the main e ffec ts  
[M ontgom ery , 1984, p. 191]. Also, exam in ing  the fac to rs  ind iv idually  m ay lead to 
m isleading conclusions. C oncen tra ting  on this th i rd -o rd e r  in terac tion  allows e f fec ts  of 
the scaling fac to r  (po in t-es t im ate  and probabilis tic)  to be estim ated  at the two levels of 
the fo rm at fac to r  ( tabular and graphical) and o f  the skewness fac to r  (left and right 
skew ed), yielding conclusions that  are valid over a range o f  experim ental  conditions  
[M ontgom ery , 1984, p. 192], In a th re e - fa c to r  s tudy (hypothesis  I), the th re e - fa c to r  
in teraction is d e f in e d  as the d iffe rence  betw een the trea tm en t  m ean and the value that 
would be expected  if main e ffec ts  and f i r s t -o rd e r  in teractions w ere  su ff ic ien t  to account 
for all fac to r  effec ts . The presence  o f  th re e - fa c to r  in teractions implies that at least 
some o f  the  specific  tw o -fa c to r  in teractions for any two factors  d i f f e r ,  depend ing  on the 
level o f  the th ird  factor. If th re e - fa c to r  in teractions are p resent,  the  in terac tions 
be tw een  any two factors  need to be stud ied  separately fo r  each level o f  the  th ird  fac to r  
[N eter, W asserman, & K u tn e r ,  1985, p. 805).
Hypotheses 2 and 3 perta in  to the simple m ain e ffec ts  o f  the  ind iv idual fac tors  
scaling and  fo rm at.  The last th ree  hypotheses relate to the two in trasub jec t  factors. 
Results  from  the deb rie f ing  questionnaire  a re  also p resented . Each hypothesis  will be 
answ ered  in term s o f  the A N O V A  results presented  in Table  8.
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T A B L E  8 .  A N O V A  Table For Format, S ca lin g ,  S kew n ess  and Percentile
Source d l M S L Si&Qf F
B etw een-sub jec ts
Scale 2 35,493.07 17,746.54 .57 .568
Form at 1 1,741.18 1,741.18 .06 .814
Scale By Form at 2 744.41 372.21 .01 .988
E rro r -b e tw e e n 11 1 3,464,466.13 31,211.41
W ith in -sub jec ts
Skewness I 6,937.25 6,937.25 2.19 .142
Scale By Skewness 2 11,292.57 5,646.28 1.78 .173
F orm at By Skewness 1 7,037.16 7,037.16 2.22 .139
Scale By Form at By Skewness 2 7,143.67 3,571.83 1.13 .328
E rro r -w i th in H I 351,672.03 3,168.22
Pe.centile 1 731,030.92 731,030.92 130.93 .000
Scale By Percentile 2 4,366.03 2,183.01 .39 .677
Form at By Percentile 1 11,315.13 1 1,315.13 2.03 .157
Scale By Form at By Percentile 2 45,649.36 22,824.68 4.09 .019
E r ro r -w ith in 111 619,739.95 5,583.24
Skewness By Percentile 1 2,179.42 2,179.42 1.77 .186
Scale By Skewness By Percentile 2 9,858.90 4,929.45 4.00 .021
Form at By Skewness By Percentile 1 2,845.25 2,845.25 2.31 .132
Scale By Form at By Skewness
By Percentile 2 4,107.39 2,053.69 1.67 .194
E r ro r -w i th in  111 136,899.08 1,233.33
** * Significant at the 5% level,
• -  S ignificant at the  10% level.
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Hypothesis 1
This hypothesis  was o f  p rim ary  concern  in this research, for the  fundam en ta l  question 
at issue will be answ ered  by the acceptance o r  re jec tion  o f  this hypothesis. H ypothesis  1 
perta ins  to the in terac tion  betw een  fo rm at,  scaling and  skewness characteris tics .  T he  
hypothesis states that the estim ate  o f  cash flow from  opera tions  will be h igher  w hen the 
dec is ionm aker has both graphical and probabilis tic  da ta  and that the m ore positive this 
da ta , the h igher the estimate will be.
Restating  hypothesis  I:
H j When a m aterial uncerta in ty  is indicated , the estimate of
prospective  net cash inflows increases w hen probabilis tic  and  
graphical da ta  about the uncerta in ty  is disclosed, and  will be 
h igher w hen the supp lem enta l  da ta  concern ing  the uncerta in ty  is 
positive.
T he hypothesis p ro jec ted  that the fo rm at and scaling factors  would in terac t with 
the skewness fac to r  in such a way as to p roduce  a h igher es tim ate  o f  cash flow w hen  the 
supplem enta l da ta  concern ing  the uncerta in ty  is positive. Specifically , w hen  the 
skewness is left skew ed, the supp lem enta l  data is m ore  positive than  w hen the  
supplem enta l data is r ight skewed. T he re fo re ,  the expected mean estim ate  o f  cash flow 
from  opera tions  should be h igher when the sub jec t  is p resented  with probabilis tic ,  
g raphical,  and left skewed data  than w hen presented with probabilis tic ,  g raphical,  and 
right skew ed data . The in terac tion  betw een scaling and fo rm a t  and skewness was not 
s ign if ican t (F  -  1.13, p < 0,328). The levels chosen for the skewness fac to r  may have 
c o n tr ib u te d  to this lack o f  statistical significance ( re fe r  to hypothesis  6, page 102).
A lthough  the in terac tion  was not s ign if ican t,  exam in ing  the da ta  for the  skewness 
fac to r  indicates that the sub jec ts  did respond in ways w hich indicate  that  the ir  estimate 
o f  cash flow was a ffec ted  by the skewness o f  the d is tr ibu t ion  o f  the accounts receivable 
balance. The boxplots29 in Figures 15, 16, 18, and 1930 clearly indicate that  the subjec ts
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responded  correc tly  in most situations to the  skewness factor. For exam ple . F igure  15 
con ta ins  boxplots o f  the subjects* responses in G ro u p  2 - P robab il is t ic /F am ilia r ize  and 
T abu lar .  F rom  this plot and the accom panying  da ta  table , one can  observe tha t  the left 
skew ed average  value is h igher than the  right skewed average value. To facili ta te  
u n d e rs tand ing  the boxplots, the  da ta  is sum m arized  in Table  9, T he  m eans o f  the 
es tim ated  cash flow and  the  d irec tion  of the d iffe rences  are p resen ted  in T ab le  9.
T A B L E  9. Mean D ifferences  And S k ew n ess
Estim ated Cash Flow 
(000’s O m itted)
T re a tm e n t  G ro u p  (percentile) Left R ie h t D irec tion c - W
Probab il is t ic /F am ilia r ize  and Tabular (25th) 175 168 C orrec t 8 - 20
(75th) 281 281 No e ffec t 6 - 22
Probabilis tic  and  T abu lar (25th) 165 174 Incorrect 3 - 21
(75th) 236 233 C orrec t 6 * 18
Probab il is t ic /F am ilia r ize  and G raph ica l (25th) 236 164 C orrec t 8 - 6
(75th) 245 236 C orrec t 1 0 - 4
Probabilis tic  and G raph ica l (25th) 155 150 C orrec t 8 - 5
(75th) 255 246 C orrec t 1 0 - 3
* -  N u m b e r  o f  subjec ts  e i the r  co rrec t  (C) o r  wrong (W) in the  d irec tion  of change.
29 A boxplo t d itp lay*  tu m m u y  *t*ti*tic* fo r th a  d ia trib u tio n  of aub jec t re*pon*e*. I t  plot* th e  m edian , th e  26th  
p ercen tile , th *  7 6 th  percen tile , and  v tlu M  th a t  are  fa r rem oved from  tha  ra ft. R eferring  to  F igure 14, th a  lower 
b o u n d ary  of th *  box i* th*  25 th  percen tile , and th e  upper boundary  it  th*  76 th  percen tile . T h* asterisk  in  th*  box 
r*pr***nt* th*  m edian . F if ty  p«rc*nt o f th* ca**» hav* valu** w ithin th e  box. T h* leng th  of th* box correspond* 
to  th *  in te rq u a rtile  rang*, w hich i t  th e  d ifference betw een th* 26 th  and  76 th  percen tile . T h* largest and  am allett 
ob**rv*d value* th a t  a re n ’t outlier* are  a lto  thow n. Lin** are  draw n from  th *  end* of th*  box to  th*** valu**. 
(Th*** lin** are  *om*tim** called  whisker*, and  th e  p lo t it called a  box and  whi*k«r* p lo t.)  Th**e plot* (Figure* 
14, 16, 16, 17, 18 and  19) were p reaen ted  becaua* from  th*  m edian  on* can  d eterm ine  th e  cen tra l tendency  or 
location , and  from  th e  leng th  of th*  box th* tp read , o r variab ility . If th*  m edian  i* n o t in  th *  cen te r of th*  box, 
th* ob*erv*d value* are (kew ed
SO. Figure* 14 and  17 are no t re lev an t becaua* they  are th*  con tro l group* and  d id  no t receiv* th a  akewne** fac to r.
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In e ffec t ,  th is table shows that w hen  the sub jec t  received g raphical da ta  to 
c la r ify  the  u nce r ta in ty ,  the decision in all situations was a  h igher  cash f low  for the  left 
skew ed  d is tr ibu t ion  as p red ic ted  by the hypothesis. When the supp lem enta l  da ta  was 
tabu la r ,  the  results  were mixed. In two o f  the  situations the subjec ts  es tim ated  a h igher 
cash flow w hen the supplem enta l da ta  was positive (left skewed). H ow ever, in one case 
the  d irec tion  o f  the change in the m eans was opposite  to the  pred ic tion  o f  the 
hypothesis ,  and  in the rem ain ing  s itua tion  there  was no d iffe rence .  One concludes that 
the sub jec t  will change the estimate o f  cash flow  from  opera tions  when supplem enta l 
in fo rm ation  is prov ided  to c larify  the  uncerta in ty  o f  a financial variable  w hich d irectly  
im pacts  the cash flow  cycle, and the es tim ate  will be h igher if the supp lem enta l  da ta  is 
g raph ical  and  probabilis tic . H ow ever, the change in the es tim ate  will not be statistically 
s ign if ican t  based on the levels o f  the factors  exam ined  in this study.
Both the fo rm a t  and scaling variables are called d ichotom ies  or d ichotom ous 
variables. T he  levels to be exam ined  are  clearly definable . The skewness variable is a 
con tinuous  variab le , capable  o f  tak ing  on an o rdered  set o f  values w ith in  a certa in  range. 
E ffec tive ly ,  this range is f ro m  a r igh t-ang led  tr iangu lar  d is tr ibu t ion  th rough  to a 
le f t -a n g le d  tr iangu la r  d is tr ibu tion . For this research it was considered unreasonable  to 
take the  ex trem e  end  points fo r  exam ination . Instead, d is tr ibu tions  skew ed  so that the 
d i f fe re n c e  had a m arked  e f fe c t  on cash flow were selected. The results o f  hypothesis 6 
ind ica te  that  the p rocedure  to opera t iona l i ie  this skewness fac to r  was not su ff ic ien t  to 
genera te  a statistically  s ign if ican t result. A dditional research could  s tudy  the degree  to 
w hich  the skewness will statistically  a ffec t  the decisionmakers* es tim ate  o f  cash flow.
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F IG U R E  14. Model: Group 1 - Point E stim ate and Tabular
3 0 0 . 0 0  -
“1-----
- * —
00  - - * - Median
Variables: L2 5 L75 R2 5 R7 5
Case: 1 2 1 2
Median: 168 285 168 285
Mean: 170 273 170 273
Std. Dev.: 108 111 106 111
(000's Omitted)
L25 - Left skewed/25th percentile L7 5 - Left/75th
R25 - Right/25th R7 5 - Right/75th
F IG U R E  IS . Model: Group 2 - P rob ab ilis t ic /F am iliar ize  and Tabular
Median
Variables: L2 5 L75 R2 5 R75
Case: 3 4 5 6
Median: 184 275 187 285
Mean: 175 281 168 281
Std. Dev.: 85 126 69 94
(000's Omitted)
L2 5 — Left skewed/25th percentile L75 - Left/75th
R25 - Right/25th R75 - Right/75th
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F IG U R E  16. Model: Group 3 - Probabilistic  and Tabular
3 0 0 . 0 0  --



















L7 5 - Left/75th 
R7 5 - Right/75th
F IG U R E  17. Model: Group 4 -  Point E stim ate and G raphical
Median
Variables: L2 5 L75 R2 5 R75
Case: 11 12 11 12
Median: 200 276 200 276
Mean: 177 255 177 255
Std. Dev.: 109 101 109 101
(000' s Omitted)
L25 — Left skewed/25th percentile L75 - Left/75th
R2 5 - Right/25th R7 5 - Right/75th
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L75 - Left/75th 
R75 - Right/75th
F IG U R E  19. Model: Group 6 - Probabilistic  and G raphical
300.00 --
00  - - * - Median
Variables: L2 5 L7 5 R2 5 R7 5
Case: 17 18 19 20
Median: 155 290 155 277
Mean: 155 255 150 246
Std. Dev.: 77 83 65 92
(000*s Omitted)
L25 - Left skewed/25th percentile L75 - Left/75th
R25 - Right/25th R75 - Right/75th
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N evertheless, the  sub jec ts  were cognizant o f  the in terac tive  e ffec ts  o f  fo rm a t,  scaling 
and  skewness. When the sub jec t  received graphical and  p robabilis tic  f inanc ia l  d a ta  to 
c la r ify  an  uncerta in ty  in the  f inanc ia l  s ta tem ents , the  sub jec t  was m ore  op tim istic  o f  
prospective  net cash flows when the da ta  was positive (left skew ed) than w hen it was 
less positive ( r igh t skewed). R e fe rr ing  to table 9, one sees tha t  in six out o f  the e ight 
cases, the subjec ts  m ade the correct decision. The parad igm  for the  sub jec ts ’ 
dec is ionm ak ing  is co rrec t ,  bu t the  d if fe re n c e  is not statistically  s ign if ican t.  Besides the 
in su ff ic ien t  d iss im ilar ity  in the left and right skewness, it is also possible that  the lack of 
a statistically  s ign if ican t d if fe ren ce  is due  to the na tu re  o f  the  subjects; accountan ts  are 
basically conservative . Nevertheless, these results  have p ro found  im portance ,  fo r  they 
p rov ide  substan tive  em pirica l  ev idence  support ing  the  prem ise  o f  SFA C  No. 1 an d  its 
predecessors ASOBAT and Trueblood.
Hypothesis 2
T he second hypothesis seeks to establish m ore  ev idence  for g raphical
p resentations. H istorically , the em pirica l ev idence has p roduced  m ixed results.
Restating  hypothesis  2:
H 2 When supplem enta l da ta  abou t a m aterial uncerta in ty  is disclosed, 
the  estim ate  o f  prospective  net cash inflows will be h igher  for 
graph ica l  in fo rm ation  than  for tabu lar  in fo rm ation , and  will be 
h igher  w hen  the supplem enta l da ta  concern ing  the u n ce r ta in ty  is 
positive.
The in te rac tion  betw een fo rm a t  and  skewness was not s ign if ican t (F * 2.22, p < 
0.139). Also, a sim ple m ain e ffec ts  analysis ind ica ted  the g raphical level is not 
s ign if ican tly  d i f fe re n t  from  the tabular level ( F  -  0.06, p -  0 .8 14)31.
31. In c tM  poaaible v io la tion  of th a  aaaum ption  o f th a  ANOVA m aakad a aign ifican t effec t, th a  betw een -g roupe
fo rm a t fa c to r  w ai taa tad  aepara te ly  fo r aach laval of th a  in traau b jec t fac t o n  using th a  M an n -W h itn e y  U -taa t.
N ona of tha  teata  waa aignifican t. T ha raaulta ara  ra p o rt ad  in A ppandix  D, paga 163.
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These results a r c not surpris ing  because the research li tera tu re  has found  mixed 
results. G enera lly , the  l itera ture  indicates tha t  tabu lar  reports  lead to m ore  accura te  
decision  m aking , and  graphical reports  lead to fas te r  decision m aking  in low 
t im e-p ressu re  environm ents . A m ajor  c o n found ing  fac to r  in experim en ts  involving 
graphical m aterial is the  rapid  change in technology that facilita tes  presen ting  financial 
da ta  in num erous graphical form ats. For exam ple, over the last ten years the 
advancem en t  in so ftw are  and hardw are  technology has m ade graphical p resen tations  
available  to most decis ionm akers  using financia l s ta tem ent data. In part icu lar,  the 
subjec ts  used in this experim en t  were sam pled from  firm s that regularly  use in tegrative 
so ftw are  packages®* allowing decis ionm akers  to present f inancia l da ta  both in tabular  
fo rm a t  and  im m edia te ly  in num erous graphical fo rm ats  in e ither  m onochrom e or color. 
Since this expe rim en t  was prim arily  interested in c la r ify ing  the reporting  uncerta in ty  and 
the scaling o f  the  num bers  in financia l s ta tem ents, it was th ere fo re  necessary to exam ine 
the fo rm at  fo r  presen ting  the change in the scaling o f  f inancial s ta tem ent data.
H y p o t h e s i s  3
The num bers  in financia l s ta tem ents  are po in t-es t im ates  - -  single num bers  that 
rep resen ts  m anagem en t 's  best s ing le -va lued  estimate o f  the quan ti ty  being m easured. 
C onsequen tly , one canno t say that the  po in t  estimate is the one and  only exact m easure. 
O the r  po in t  estimates could be obtained  f rom  o ther  samples o f  the same size whose 
means were d if fe re n t .  Such samples are  assumed to be taken f rom  a norm al d is tr ibu t ion , 
that  is, a sym m etrica l continuous d istr ibu tion . If  these m eans w ere norm ally  d is tr ibu ted , 
a large fam ily  o f  po in t  estimates could be calculated w hich would  also be norm ally
S3. F o r  exam ple, L o tu j 1 -2 -3 , Excal and  H arvard  Buainaaa G raphic*
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d is tr ibu ted . In fact, the  d istr ibu tions  of f inancial variables are q&i  norm ally  d istr ibu ted .
This observa tion  is the  basic issue beh ind  ASOBAT, T rueb lood , and SFA C  No. 1.
F inancia l fo rm ation  needs to be prov ided  to decis ionm akers  to e lim inate  or reduce  the
uncerta in ty  o f  m aking  estimates o f  prospective net cash inflows.
This th ird  hypothesis  was o f  concern  because it deals with the fundam en ta l
question  at issue in this experim en t. If reporting  uncerta in ty  is reduced , will the
dec is ionm aker  m ake  a d i f fe re n t  es tim ate  o f  the cash flow  fro m  opera tions?  Also, will
the  change in the es tim ate  be in the  correct d irec tion?
Restating  hypothesis  3:
H ,  When supplem ental data  about a m aterial uncerta in ty  is disclosed, 
the es tim ate  o f  prospective net cash inflows will be h igher for 
probabilis tic  in fo rm ation  than for p o in t-es t im a te  in fo rm a tion , and 
will be h igher  when the supplem ental data concern ing  the 
uncerta in ty  is positive.
T he  in te rac tion  betw een  scaling and  skewness was not s ign if ican t (F  -  1.78, p <
0.173). Also, a sim ple m ain e ffec ts  analysis indicated  that w ithin the scaling fac to r,
there  is no sign if ican t d i f fe re n c e  am ong the three  levels exam ined  (F « .57, p  «  0 .568).53
T ha t  the d if fe re n c e  was not statistically s ign if icant can be a t t r ib u ted  to various
circum stances  and  will be the sub jec t  o f  fu tu re  research. One exp lanation  is tha t  the
sub jec ts  a re  trad itionally  conservative  because o f  their t ra in ing , and  they quite  possibly
estim ated  the  cash flow from  the left skewed d is tr ibu tion  very  conservatively . Even
though  the task was very specific ,  the  subjec ts  were asked to es tim ate  the cash flow
fro m  opera tions ,  and their  d eb rie f ing  questionna ire  ind ica ted  that the  experim en t
instructions  were very clear (78%), the  m ajority  o f  the subjec ts  (85%) ind ica ted  that  they
S3. In c u t  poasibl* v io la tion  of th *  assum ption  of th*  ANO VA  ma*k*d a sign ifican t affec t, th *  b*tw *«n-group* 
scaling  fac to r wa* t**t*d **par*t*ly fo r *ach t*v*l of th *  in tra*ub j*c t factor*  u*ing th*  K ruakal-W alli*  t**t. Non* 
of th*  t**t* wa* s ig n ifican t. T h* r**ult< ar* r*port*d in A ppandix  E , pag* 170.
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needed  add it ional  in fo rm ation  to complete the  task. R ev iew ing  the sub jec ts '  w ritten  
com m ents , a f req u en t  com m ent was that they needed the budget.  This in fo rm ation  
request seems a little incongruous in light o f  the assigned task, w hich  was to produce  the 
net e f fe c t  o f  the cash flow budget; to prov ide  the budget would  have d e fea ted  the task 
and  the purpose  o f  the experim ent. The cues prov ided  to es tim ate  the  cash f low  were 
all the cues that  are  available to decisionm akers outside the organization. Perhaps the 
results will be d i f fe re n t  w hen a d i f fe re n t  focal population  is sampled to pe rfo rm  the 
experim en t;  bank loan o fficers ,  a focal population m ore a ttuned  to m aking  decisions 
ou tside  the organization  abou t cash flows, m ight prove an in teresting sub jec t  group.
Hypotheses 4, 5 and  6 were o f  secondary im portance. T hey  e ither  prov ided  
suppo rt  fo r  the f irs t  three hypotheses or co n tr ib u ted  to the verif ica tion  of the  reliability  
and  valid ity  o f  the experim en ta l  data. Hypotheses 4 considers  the in terac tion  betw een 
the two in trasub jec t  factors  (skewness and percen ti le) ,  hypothesis  5 the simple main 
e ffec ts  o f  financia l s ta tem ent percentile ,  and  hypothesis  6 the simple m ain e ffec ts  of 
d is t r ib u t io n  skewness.
Hypothesis 4
The levels o f  the  skewness and  percentile  factors  were chosen so that the  most 
favorable  cash flow  for the  25th  percentile  (i.e., the  left skew ed  d is tr ibu t ion )  would be 
com parab le  w ith  the most un favorab le  cash flow for the 75th percen ti le  (i.e., the  right 
skew ed  d istr ibu tion) .
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Restating hypothesis 4:
H 4 The estimate o f  prospective net cash inflows will be h igher for the 
75th percentile financial statements and left skewed distr ibution 
than  for the 25th percentile financial statements and r igh t skewed 
distribution.
A statistically significant interaction does not appear among the two levels of the 
percentile  factor and the two levels of the skewness factor (F  -  1.77, p < 0.186). The 
objective o f  this hypothesis to some extent conflicted  with the objectives o f  the first 
three hypotheses, for operationalizing the skewness factor required  that the d istribution 
not be too dissimilar, thereby conflicting with the objectives o f  hypotheses I and 3 
where the skewness levels may not have been dissimilar enough. Reviewing Table 10 
indicates that the subjects did make their estimates of cash flow cognizant o f  the 
percentile and skewness factors.
TABLE 10. Mean D ifferences And Skew ness
Estimated Cash Flow 
(000’s Om itted)
Treatment Group (percentile) Difference Direction
Probabilis tic /Fam iliarize  and Tabular 
from left - 25th to r igh t-75th  
from  r igh t-25 th  to left-75th
from  175 to 281 106
from  168 to 281 113 Correct (24-4)
Probabilistic and Tabular
from  lef t-25 th  to r igh t-75 th  
from  r igh t-25 th  to left-75th
from  165 to 233 
from  174 to 236
68
62 Incorrect (19-5)
Probabilis tic /Fam iliarize  and Graphical 
from  lef t-25 th  to r igh t-75 th  
from  r igh t-25 th  to left-75 th
from  236 to 236 




from le f t - 25th to r igh t-75 th  
from  r igh t-25 th  to le f t-75 th
from  155 to 246 91
from  150 to 255 105 C orrect ( 11-2)
• -  In brackets are the num ber  of subjects e ither correct (C) or wrong (W) in the 
d irec tion  o f  change (i.e. (C - W)).
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In three  ou t o f  the fou r  w ith in -su b je c t  trea tm en t  g roups, the d irec tion  o f  change 
in the  m ean estim ate  o f  the cash flow was in the correc t d irec tion . T he  subjec ts  who 
received the tabular  and  probabilis tic  f inancial da ta  m ade their  a d ju s tm e n t  to cash flow 
estimates c o n tra ry  to the  de fin i t ion  o f  the levels o f  the  variables (i.e., percen ti le  and  
skewness). Again , the results indicate that  the subjec ts  fam iliarized  w ith  decis ionm aking  
under  uncerta in ty  will correctly  es tim ate  the level o f  the cash f low  w hen p resen ted  with 
percen ti le  and  skewness financia l s ta tem ent data.
H ypothesis 5
T he  levels o f  the f inancial s ta tem ents w ere based on the R obert  M orris
A ssociates’ annual s ta tem ent s tudies 25th and 75th percentiles.
R es ta ting  hypothesis 5:
H & The estimate o f  prospective  net cash inflows will be h igher
for the 75th percentile  f inancial s ta tem ents than for the 25th
percentile  financia l statements.
A sim ple m ain e ffec ts  analysis ind ica ted  tha t  w ith in  the percentile  fac to r,  the es tim ated
cash flow fo r  the 75th percentile  was s ignificantly  h igher  than  the 25th percen ti le  (F  «
130.93, p  -  0.000). H ow ever, the results ind icate  that  there  was a s ign if ican t in terac tion
(F ■ 4.09, p  < 0.019) betw een scaling and fo rm at and the percen ti le  o f  the case data.
T he  sub jec ts  d id  associate a h igher  cash flow  with probabilis tic  and g raphical da ta , and
the m ore  positive the data , the h igher their  estimate was o f  the cash f low  from
operations. This  is consistent with what was pred ic ted  by the hypothesis . T he  more
positive the e lucidation  o f  the  uncerta in ty ,  the m ore  positive the es tim ated  cash flow.
Exam ining  the boxplots in Figures 14, 15, 16, 17, 18, and  19 clearly indicates that  the
sub jec ts  responded  as p red ic ted  by the hypothesis  in regard  to the  percen ti le  factor. In
102.
all six f igures , the  cash flow associated with the  75th percen ti le  case d a ta  was bo th  
sign if ican tly  d i f fe re n t  and  also in the  correc t d irec tion  (i.e. h igher)  than for the 25th 
percen ti le  case data.
Hypothesis 6
T he  fu n d am en ta l  purpose  of the research was to investigate the  e ffec t  on
dec is ionm akers’ estim ates o f  prospective  net cash inflows as a result  o f  chang ing  the
fo rm a t  and  scaling o f  f inancia l s ta tem ent data . C hanging  the scaling o f  f inancia l
s ta tem en t d a ta  adds ano ther  d im ension , namely the skewness o f  the num bers  p resen ted  to
the decis ionm akers . The potentia l skewness is a continuous variable; the re fo re ,  it was
dec ided  to choose two levels o f  skewness that indicate opposite  ou tcom es fo r  the
prospec tive  cash flow. Left and  right skewed d is tr ibu tions  were chosen for the balance
o f  accounts  receivable  so that they would  have a m aterial e f fe c t  on the cash flow
genera ted  th ro u g h  the norm al collection process.
R esta ting  hypothesis  6:
H 0 T he  estim ate  o f  prospective net cash inflows will be h igher  for 
left skewed d is tr ibu t ion  financia l s ta tem ent da ta  than fo r  right 
skew ed financ ia l  s ta tem ent data.
A sim ple m ain e ffec ts  analysis ind ica ted  that w ith in  the skewness fac to r ,  the  estim ated
cash flow fo r  the  left skew ed d is tr ibu t ion  was not s ign ificantly  h igher  than for the  right
skew ed d is tr ib u t io n  (F  -  2.19, p  « 0.142). Exam in ing  the boxplots  and m eans in Figures
15, 16, 18 and  19 indicates that  the  subjec ts  were m ind fu l  o f  the  skewness da ta  p rov ided
in the cases and  in the  m ajo r ity  o f  the cases acted  on this da ta  correc tly . When the
d is tr ib u t io n  was skew ed r igh t,  the  sub jec ts ’ estim ate  o f  cash f low  from  opera tions  was
less than  w hen  the d is tr ibu t ion  was skewed left. Because the d is tr ibu tions  had the same
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m ean values ( that means they represen ted  the same p o in t-es t im a tes ) ,  the  statistical 
p rocedure  to analyze  the results (A N O V A ) m ay not have been pow erfu l  enough. These 
results a f fo rd  the o p p o r tu n i ty  fo r  fu tu re  research.
O th e r  Effec ts
The p r im ary  analysis was conducted  based on a seco n d -o rd e r  in te rac tion , nam ely 
the in te rac tion  be tw een  scaling, fo rm a t,  and  skewness. H igher  o rder  in terac tions  are 
possible bu t d i f f ic u l t  to in terp re t.  Table 8 indicates one th ird  o rder  interaction; a lthough 
statistically s ign if ican t and theoretically  possible, it is d i f f ic u l t  to in te rp re t.  The 
fundam en ta l  statistic o f  im portance  in this research was the s e c o n d -o rd e r  in terac tion  
be tw een  scaling, fo rm a t  and  skewness. When com plex relations are found , it is 
im portan t  to rep lica te  the research. If the results o f  the  replication are  consistent with 
the orig inal research , the in teraction  is probab ly  not due  to chance  [K erl inger ,  1986, p. 
240].
A ddit ional  C om m ents  From  Subjects  A f te r  E&perimenl
The subjec ts  were p rov ided  with a sheet o f  paper (A p p en d ix  A, page 130) to 
p rov ided  add it iona l  com m ents  a f te r  the experim en t  was com ple ted . N ine teen  subjec ts  
(16%) re tu rn ed  the sheet. The com m ents  have been rep roduced  in A p p en d ix  F, page 
173. Most subjec ts  ind ica ted  tha t  they would have p re fe r re d  add it ional  in fo rm ation , 
especially in fo rm a tion  re la ting  to m anagem ent p ro jec tions  (budgets)  abou t the  incom e 
sta tem ent. Yet the  expe rim en t  focused on SFAC No. 1, which is specifically  d irec ted  
tow ards ex ternal  f inancial reporting. It is not custom ary  to report  m anagem ent 
pro jec tions  and  budgets  ou tside the organization; the  purpose  o f  the  ex p e r im en t  was to 
de te rm ine  w h e th e r  chang ing  the fo rm at and  scaling characteris tics  o f  f inanc ia l  s ta tem ent
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data  would fac ili ta te  m aking p ro jec tions  abou t the cash flow  from  an o rganization  when 
the dec is ionm aker  is no t pe rm itted  the luxury  o f  access to the  m anagem ent p ro jec tions  
and budgets.
Other Information Gathered From The Subjects
A fte r  the  com pletion o f  the  cases, the  subjec ts  w ere asked num erous  questions 
abou t the ex p e r im e n t  itself. The questions are pre«ented in their  en t i re ty  in A ppendix  
B, page 131.
Q uestion 1 o f  this d eb r ie f ing  questionnaire  asked the subjec ts  about the ir  
awareness o f  the conceptual f ram ew ork  p ronouncem ents . T he  vast m ajo r ity  o f  subjec ts  
were aw are  o f  the conceptual f ram ew ork  agenda:














T O T A L 117 100.0
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Q uestions 2 and 3 asked the respondents  d irectly  about the ir  fam iliar iza tion  with 
SFA C's Nos. 1 and  2. A large percentage  o f  subjects  were not fam iliar  w ith  e ither  
SFA C No. 1 or SFA C No. 2.































T O T A L 117 100.0
Q uestion  4 inqu ired  w hether  the sub jec t  needed  additional in fo rm ation  to 
com plete  the task o f  es tim ating  the cash flow from  operations. The m ajo r ity  o f  subjects 
fe lt  they needed additional in form ation  to pe rfo rm  the task. T he ir  com m ents  are 
detailed  in A ppendix  G , page 177.
N eeded add it ional  information:
Cum
Value Label Frequency Percent Percent
No 18 15.4 15.4
Yes 99 84.6 100.0
T O T A L 117 100.0
1 0 6 .
Q uestion 5 asked if  the  subjec ts  were com fortab le  m aking  the estimate o f  cash 
flow. The m ajo r ity  o f  subjects  (81%) indicated  they were not com fortab le  m aking  the 
estimate.
C om fortab le  m aking  estimate:
C um
Value Label Freauencv Percent Percent
No 95 81.2 81.2
Yes 22 18.8 100.0
T O T A L 117 100.0
Q uestion 6 sought the sub jec ts ’ a tt i tude  tow ard risk com pared  to their colleagues’ 
a tt itude . The results to this question help to explain  why there  was not a s ign ificant 
d if fe ren ce  to the skewness m ain e ffec t.  The subjec ts  responded conservatively  to their 
es tim ate  o f  cash flow.
A tt i tu d e  to risk:
C um
Value Label F reauencv Percent Percent
M uch  less willing 15 12.8 12.8
A bou t average 91 77.1 90.6
M uch  more willing 11 9.4 100.0
T O T A L 117
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Q uestions 7 and 8 reviewed the sub jec ts’ reliance on trad itional and 
n o n - trad it io n a l  in fo rm ation  in the case. The following two barchar ts  present the  data  
fo r  question  7 and 8.
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Q uestion  9 asked the subjec ts  how in teresting  they found  the experim en t. The 
subjec ts  generally  fo u n d  the experim en t  to be in teresting.
In teresting  experim ent:
C um
Value la b e l Frequency Percept Percent
Very dull 13 I I I 11.1
Dull 43 36.8 47.9
Interesting 61 52.1 100.0
T O T A L 117 100
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Q uestion  13 inqu ired  as to w hether  the instructions w ere clear. T he  m ajo r i ty  (79%) 
though t the  instructions w ere clear.
Instructions clear;
Cum
Value Label Frequency  Percent Percent
No 25 21.4 21.4
Yes 92 78.6 100.0
T O T A L  117 100
Question 14 asked if the sub jec t  m ade notes d u r in g  the experim en t.  
Most m ade  notes du r ing  the experiment;
C um
Value Label Frequency  Percent Percent
No 17 14.5 14.5
Yes 100 85.5 100.0
T O T A L  117 100
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Question 15 solicited the  subjects* estimate o f  the e lapsed time o f  the  experim ent. 
Table  11 contains o u tp u t  from  a pa ired  t test. The m ean d if fe re n c e  is the  d if fe re n c e  
betw een the mean scores for the  actual versus estimate o f  elapsed time. The t value is 
the m ean d if fe ren ce  d iv ided  by the s tandard  erro r  o f  the  d if fe re n c e  (3 .8644/3 .273 -  
1.20). T he  tw o-ta i led  p robab il i ty  for this test is .223, so there  is in su ff ic ien t  ev idence  to 
re ject  the  null hypothesis  that actual elapsed time and estim ated elapsed tim e have 
sim ilar means.
T A B L E  11. T -T e s t  For Actual T im e Versus Estim ated Tim e
Paired sam ples t-test: A C T T IM E  Actual elapsed time experim en t
ESTTIM E Estim ate  elapsed t im e o f  experim en t
Variable N um ber  S tandard  Standard
of Cases Mean Deviation E rror










Standard  S tandard  
Mean D evia tion  Error
2-Tail  
Corr,  Prob.
t Degrees o f  2-T ail
Value F reedom  Prob.
3.8644 34.863 3.223 .096 .303 1.20 116 .233
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All subjec ts  in groups 2 and 5 received the tu toria l on decision m aking  abou t 
uncerta in ty . The following table summ arizes the results o f  the test adm in is te red  to each 
subject. AH subjec ts  got the r ight answer. The zero value in the table represents  the 
subjec ts  who did not receive the education.
E ducation  - am ount greatest chance:






T O T A L  108
Educa tion  - choose betw een amounts:
Value Label F requency  Percent
N 18 94.7
Y 1 5.3
T O T A L  19 100
Each sub jec t  could have changed his or her answ er before  continuing . All subjec ts  
were c on fiden t  enough  with their  answers to continue. Tw o subjects  fou n d  it necessary 
to erase the ir  answ ers  and try  again.
Education  - num ber  times change answers:
C um
Value Label F reauencv Percent Percent
0 75 64.1 64.1
1 40 34.2 98.3
2 2 1.7 100.0













All subjec ts  were given the oppo r tu n ity  to request a sum m ary  o f  the  results. 
A ppend ix  B (page  131) presents  the  screen on w hich the subjec ts  could  e n te r  the ir  name 
and  address d irec tly  into the system. A total o f  44.4% o f  the sub jec ts  p rov ided  their 
nam e and address to receive a sum m ary  o f  the results.
C H A P T E R  V
SUM M ARY, C O N C L U S IO N S , RE C O M M EN D A TIO N S
This chap te r  sum m arizes the  expe rim en t  reported  in previous chap te rs  and d raw s on 
that ex p e r im en t  to fo rm  conclusions about fo rm at and scaling charac te r is t ics  o f  financial 
s ta tem en t da ta  and to m ake suggestions fo r  the fu tu re .  Questions o f  the type sta ted  
below are  the  sub jec t  o f  this chapter:
Are cu rre n t  accounting  practices for p resenting  f inancia l s ta tem ent da ta  
adequate  for es tim ating  the am ount, t im ing  and uncerta in ty  o f  prospective 
net cash inflows?
While not c la im ing  to conclusively answ er such a question, the results ob ta ined  in this 
ex p e r im en t  he lp  to shed at least some light on the need fo r  changes in the  presen tation  
o f  f inanc ia l  s ta tem en t data  and  the need for additional research.
This chap te r  begins with a sum m ary  of the experim en t reported  in previous 
chapters . This  is followed by sections on the conclusions o f  the  experim en ta l  results and 
concludes w ith  recom m endations  for fu tu re  research.
S um m ary
Financial s ta tem ents  p resen t single quantities  com puted  from  sam ple da ta  to 
es tim ate  an  un k n o w n  population  characteris tic . These single num bers  are tagged 
po in t-e s t im a te s  by accountan ts  and  represen t the best s ing le -va lued  es tim ate  o f  the 
q u a n ti ty  be ing  m easured. Such num bers  result f rom  m easurem ents  based on rules and 
conven tions , ra th e r  than  exact am ounts , and imply a high degree  o f  precision; actually , 
the  num bers  are  very uncerta in  fo r  two reasons: (1) the statistical uncerta in ty  inheren t  in
113.
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f inanc ia l  variables best described  by a p robab il ity  density  fu n c t io n ,  and  (2) the  reporting  
u ncerta in ty  of reduc ing  the p robab il ity  density  func t ion  to a p o in t-e s t im a te  for f inancial 
s ta tem en t  presentation . Th is  latter uncerta in ty  fo r  decis ionm akers  has been cause for 
concern  to both  academ ics and prac tit ioners , evok ing  various recom m enda tions  to change 
the  fo rm a t  and scaling o f  financial s ta tem ent data.
N um erous  suggestions have been m ade  for p resen ta tion  changes, the most notable 
being  A S O B A T "  that  recom m ended  financial s ta tem ents disclose interval estim ates or 
probab ility  d istribu tions. T hen  the T rueb lood  C om m ittee  R e p o r t56 recom m ended  that 
f inanc ia l  s ta tem ents  p resen t possible ranges and  d ispersions. F inally , the most im portan t  
p ro n o u n cem en t  cam e from  the Financial A ccounting  Standards  Board in its s ta tem en t 
O b jec tives  o f  F inancial R epo r ting  by Business Enterprises  (SFAC No. I) which states 
[1978, par. 36]:
fin a n c ia l reporting shou ld  provide in fo rm a tion  to help investors, creditors, 
and others assess the am ounts, tim ing , and uncertainty o f  prospective net 
cash in flo w s to the rela ted  en terpuse .
In this s ign if ican t s ta tem ent the FASB announced  that the  concep tua l  f r a m e w o r k "  was
to p rov ide  a theore tical foundation  for the developm ent o f  fu tu re  accoun ting  s tandards.
These p ronouncem en ts  recognize the problem s o f  decis ionm akers  faced  with the
u n ce r ta in ty  o f  da ta  in financia l statements.
When uncerta in ty  exists, dec is ionm akers  are know n to rely on heuristics: (1)
represen ta tiveness , (2) availability , and (3) ad ju s tm en t  f rom  an  anchor. These heuristics ,
a lthough  highly econom ical and usually e ffe c t iv e ,  lead to system atic and p redic tab le
J t .  A S ta te m e n t o f B u ie  A ccounting  T heory  by th e  A m erican A ccounting  A ssociation , 1966.
35. O b jec tives o f F inancia l S ta tem en t!  by th a  A m erican In s titu te  of C ertified  P ub lic  A cco u n tan ts , 1973.
36. SFA C  No. 1 was only th e  f irs t o f six s ta te m e n t!  com prising  th e  concep tua l fram ew ork to  be announced  by th e  
FA SB
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errors. To im prove  business decis ionm aking , one essentially has a choice (or 
com bina tion )  o f  th ree  options: (1) change the in fo rm ation , (2) educa te  the decis ionm aker 
to change the processing o f  in fo rm ation , (3) replace the dec is ionm aker  with a  model.
Th is  research s tudied  how reducing  reporting  uncerta in ty  by chang ing  the in fo rm ation  
( fo rm at  and  scaling characteris tics)  and by educa t ing  the dec is ionm aker  to rely less on 
heuristics  (e ffec t ive  assim ilation o f  the supp lem enta l  in fo rm ation  on  uncerta in ty )  
in fluences decisionm aking .
D epending  on the trea tm en t  group, some subjec ts  were sensitized to 
dec is ionm ak ing  under  uncerta in ty . This was necessary because dec is ionm akers  are not 
Bayesian experts . C u rren t ly ,  financia l s ta tem ents  have a tabular  fo rm a t  with a 
p o in t-e s t im a te  scaling. Th is  p resentation  form s the basis o f  the  reporting  uncerta in ty .
To reduce  o r  e lim inate  such reporting  uncerta in ty  would necessitate  p resenting  
p robabilis tic  da ta , w hich lends itself to e ither  a graphical or tabu lar  presentation .
Subjects  f ro m  six o f  the "Big 8" accoun ting  f irm s took pa rt  in an expe rim en t  to 
m an ipu la te  the  fo rm a t  and scaling character is tics  o f  f inancia l s ta tem en t data. T he  
sub jec ts  w ere requ ired  to estim ate  the net cash flow from  opera tions  for a hypothetical 
case based on the 1987 R obert  M orris Associates annual s ta tem ent studies fo r  a 
physicians ' o ffice . The sub jec ts  had to use num erous cues in o rder  to make judgm en ts  
abou t the  cash f lo w .37 D epending  on the trea tm en t  g roup , some subjec ts  received the 
tu torial and  e ithe r  the  trad itional p o in t-e s t im a te  and tabu la r  p resen ta tion , or 
supp lem enta l  f inanc ia l  da ta  that was e i th e r  graphical ( fo rm at)  or probabilis tic  (scaling), 
o r  a com bina tion  o f  graphical and probabilistic . The purpose  o f  the graphical and 
probabilis tic  financial da ta  was to reduce  the reporting  u n ce r ta in ty .58 Also, the
37. C u m  th a t  are  read ily  availab le  to  decisionm akers outaida th a  en terp rise , e.g. c red it o n  and  in v ert o n .
38. T o  reduce th e  rep o rtin g  u n ce rta in ty  necessita tes p rov id ing  in fo rm ation  ab o u t the  p robab ility  denaity  fun c tio n , 
w hereas to  reduce  th e  s ta tis tic a l u n ce rta in ty  necessita tes reducing  th e  variance .
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experim en ta l  design involved a repeated measure; each sub jec t  was exposed to the 25th 
and  75th percen ti le  R M A  financial da ta  and the left and  right skewed d istr ibu tions . The 
fo rm a t  and  scaling factors were treated  as b e tw e en -su b je c t  factors  and the percentile  
a n d  skewness as w i th in -su b je c t  factors. One hundred  and seventeen sub jec ts  took part  
in a com puterized  experim en t ,  each sub jec t  receiving a d iskette  con ta in ing  the 
e x pe r im en t ,  the  instructions, the case m ateria l, and the questionnaire. T he  subjec ts  
com ple ted  the experim en t  in their  ow n tim e, sitting a t a m ic rocom pute r  d irectly  
in terac ting  with the system th rough  the keyboard; their  responses w ere autom atically  
reco rded  on the diskette .
T he  sub jec ts ’ responses were analyzed with a sp li t -p lo t  AN O V A . Four variables 
were s tud ied  in this experim ent;  two (fo rm at and scaling) were o f  p rim ary  interest and 
were trea ted  as b e tw e en -su b je c t  variables in the A N O V A  design, and two o ther  
variables (skewness and  percen ti le)  were trea ted  as w i th in - s u b je c t  variables in the 
experim en ta l  design.
Conclusions
Since investors’ and  c red ito rs’ cash flows are related to en te rprise  cash flows, 
f inanc ia l  repor ting  should provide in form ation  to help investors, c red itors ,  and others 
assess the  am ounts , t im ing , and uncerta in ty  o f  prospective  net cash inflows to the related 
en te rp rise . This  ob jec t ive  distinguishes betw een cash flows to investors and  c red itors  
and  cash to a given en te rprise  to which they have com m itted  funds. N atura lly , a given 
investor o r  c red i to r  wants to know his personal chances o f  receiving cash f rom  
d iv idends ,  interest or o th e r  sources. H ow ever, his personal chances depend  on the 
expec ted  cash flows to the  enterprise. I f  the  en te rprise  is successful in genera ting
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fav o ra b le  cash  flow s, the  p robab il i ty  o f  investors ' and  c re d i to rs ’ rece iv ing  favo rab le  cash
flow s is en hanced . In the  F A SB -issued  O b jec tives  o f  F inancia l  R e p o r t in g  by  Business
E n te rp r ise s  (SFA C  No. I), it s tates (1978, par. 37J:
fin a n c ia l reporting  shou ld  provide  in fo rm a tio n  to help  investors, cred itors, 
and others assess the  am ounts, tim ing , and  uncerta in ty  o f  prospective  net 
cash in flo w s  to the re la ted  enterprise.
S F A C  No. I also goes on to state that:
"fin a n c ia l reporting  should  provide  in fo rm a tio n  to he lp  present and  
po ten tia l investors and  creditors and  o ther users in  assessing  the am ounts, 
tim in g  a n d  uncerta in ty  o f  prospective cash receipts fro m  d iv id e n d s  or 
in terest and  the proceeds fr o m  the sale, redem ption , or m a tu rity  o f  
securities or lo a n s" .
R ational inves tm en t ,  c red i t ,  and  s im ila r  decisions are  m ade a f te r  ca re fu l  
c o n s id e ra t io n  o f  fac to rs  such  as e xpec ted  cost, r isk , and  re tu rn .  T hus ,  an  investor  or 
c re d i to r  w ho com m its  cash to a business would  like to know  if, w hen , and  how m uch 
cash will be r e tu rn ed .  In fo rm ation  that  helps to resolve these u n ce r ta in t ie s  w ould  surely  
be reg a rd ed  as useful. T h is  research  has not tr ied  to p ro v id e  an a c coun ting  in fo rm a tio n  
m odel to d e f in i t iv e ly  answ er  the issues associated  w ith  the am ount, tim in g  and  
uncerta in ty  o f  prospective net cash in flow s', ra the r ,  it has t r ied  to m ake  an initial e f fo r t  to 
e x a m in e  w hat can  be done  in term s o f  fo rm a t  and scaling ch arac te r is t ic s  o f  f inanc ia l  
s ta te m e n t  d a ta  to in f luence  positively  the dec is ionm ak ing  abou t  p ro spec t ive  ne t  cash 
inflow s. T o  th a t  e nd , this research  was successful in p rov id ing  e v idence  th a t  w hen  there  
is u n c e r ta in ty  in the  f inanc ia l  s ta tem en t  da ta  and  su p p lem en ta l  in fo rm a t io n  is ava ilab le , 
the  de c is io n m a k e r  will avail  h im se lf  o f  that  in fo rm a t io n  w hen  e s tim a tin g  the p rospec t ive  
net cash  inflow s fro m  opera tions . H ypothesis  1 was s u p p o r te d  by the  da ta  c a p tu re d  in 
the  ex p e r im e n t .  T h e  su b jec ts  associated a h igher  es tim ate  to net cash f low  f ro m  
o p e ra t io n s  w h e n  they  w ere  p resen ted  w ith  p robab il is tic ,  g raph ica l  and  lef t  skew ed  
su p p le m e n ta l  d a ta  to c la r ify  the  co llection  o f  cash f rom  accoun ts  receivab le . U sing  the
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supp lem enta l  in fo rm ation  is consistent w ith  L ibby 's  [1979] f ind ings  that  the 
dec is ionm aker  is m otivated  to use the additional in fo rm ation  to es tim ate  the  ou tcom e of 
the  uncerta in ty .  In this case, the  additional in fo rm ation  was graphical and  p robabilis tic  
f inancia l da ta  abou t the uncerta in ty  o f  collecting the balance o f  accounts  receivable.
T he  results o f  this research indicate  support  for both the ASOBAT and T rueb lood  
sta tem ents  that  decis ionm akers  need supplem enta l in form ation  to reduce  reporting  
uncerta in ty .  The conceptual f ram ew ork  should be the stim ulus fo r  research , and  the 
incentive and  opportun ity  for changing  the fo rm at and scaling o f  f inanc ia l  s ta tem ent 
da ta  are p rov ided  by SFA C No. I.
R ecom m endations
T he  results of this experim en t canno t be generalized to subjec ts  o f  o ther  focal 
popu la tions  and to o ther  env ironm enta l  conditions. 'This being so, with what o ther  
subjec ts  and under  w hat o ther  env ironm enta l  conditions can the  same results  be 
expected?
T h is  experim en t  represents  an initial investigation into fo rm a t  and scaling 
charac te r is t ics  of financial s ta tem ent data; thus, the results appear  to have im portan t  
im plications for fu tu re  research. The research find ings suggest that  the practical 
app lications  o f  scaling and fo rm a t  characteris tics  have a positive im pact on 
dec is ionm ak ing  about prospective  net cash inflows. This research needs to be ex tended  
in th ree  d i f fe re n t  directions: (1) the variables s tud ied , (2) the  industr ies  rep resen ted  in 
the  f inanc ia l  s ta tem ents  and consequently  the financia l variables for supp lem enta l  
g raphical and  probabilis tic  financial data, and (3) the focal popu la tion  f ro m  w hich to 
sam ple subjec ts.
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Variables O f  In terest
O ther  d e p e n d en t  variables (e.g. p rem ium  over p rim e, am o u n t  o f  loan, etc.) need 
to  be s tud ied  in the con tex t o f  this experim enta l  task. To study these variables will 
requ ire  m inor changes in the  experim enta l  instrum ent.
C onsistency refe rs  to ju d g m e n t  stability over time. At least two kinds of 
research  questions are  apparent:  (1) research concern ing  ex ten t o f  inconsistency and  (2) 
research concern ing  e ffe c ts  o f  inconsistency. The fo rm er  would observe consistency 
over  t im e, and the latter would observe the consequences o f  the estimates in rela tion to 
investors’ and c red i to rs’ subsequent actions.
Response T im e
T im e as a variable o f  interest may be a dep en d en t  variable , or it may be an 
independen t  variable and  m anipu la ted . As a dependen t  variable, t im e m ay be m easured  
as a m atte r  o f  response time to m ake an estim ate  o f  cash flows, whereas time as an 
independen t  variable  may be m anipula ted  to induce  various levels o f  tim e pressure on 
the decis ionm aker.
C ue  Usage
T he  Brunswick [1952] lens model provides a general s truc tu re  to h ighlight many 
im por tan t  charac te r is t ics  o f  dec is ionm aking  unde r  uncerta in ty . T he  m odel will portray  
the ind iv idual 's  m aking  estimates o f  cash flow th rough  a lens of cues whose rela tionship  
to bo th  the actual subsequent cash flow and the dec is ionm aker is uncerta in . The 
in terac tion  be tw een  the dec is ionm aker and the env ironm en t is described  by a n u m b er  of 
rela tionships, inc lud ing  those am ong the cues and the dec is ionm aker’s es tim ate  o f  cash
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flow , those betw een the cues and  the dec is ionm aker’s estim ate, and those be tw een  the 
actual subsequen t cash flow and the dec is ionm aker’s estim ate. The cue  usage m ay vary 
dep en d in g  on the ex te rnal  pressure to make a decision.
D ependen t  Variable
In this ex p e r im en t  each sub jec t  was given the task o f  es tim ating  cash flow. The 
su b jec ts ’ responses were analyzed to de te rm ine  if there  was any s ign if ican t d i f fe re n c e  as 
a result o f  m anipu la ting  the fo rm at and  scaling characteris tics  o f  f inanc ia l  s ta tem ent 
data. O ther  possible dep en d en t  variables would  be sub jec t  to the focal popu lation  to be 
sam pled . For exam ple, i f  bank loan o fficers  are  to be sam pled, then the task may 
request an  estimate o f  the p rem ium  over prim e and the am oun t o f  the approved  line o f  
cred it.  T he  task can be varied  d e pend ing  on the focal population  
Detailing  The Supplem enta l In form ation
To facilitate  the task o f  p rovid ing  graphical and probabilis tic  supp lem enta l  
in fo rm ation , a physic ians’ o ff ice  was chosen because the most s ign if ican t variable  was 
accounts  receivable. O the r  f inancial variables need to be selected for p rov id ing  
supp lem enta l  in fo rm ation , but this will be dep en d en t  on the en te rprise  descr ibed  in the 
experim en t.
E n terprises  S tudied
T he  experim en t  needs to be rep lica ted  in terms o f  the  industries  studied. For 
reasons o f  convenience, this research studied  a very sim plistic  set o f  f inanc ia l  s ta tem ents  
for a physic ians’ o ffice . The research needs to be rep lica ted  for retailing, 
m anu fac tu r ing , wholesaling, con tracto rs , o ther  service industr ies ,  and f inance  en terprises. 
These o th e r  en terp rises  will necessitate considering and  s tudy ing  o ther  f inancia l 
s ta tem en t variables. This research m erely  supp lem en ted  the accounts receivable  balance
1 2 1 .
with graphical and  probabilis tic  financia l data . As the en terprises  considered  for 
research are e xpanded , decisions will need to be m ade  abou t the most appropria te  
variable  o r  com bina tion  o f  variables to be supp lem ented  w ith  graphical and  probabilistic  
f inanc ia l  data.
Focal Population
Various investors and cred ito rs  use financial s ta tem ents  to m ake decisions e ither  
d irec tly  abou t cash flow  or ind irectly  about cash f low , decisions such as interest rate 
p rem ium s and  am ounts  o f  loans, range o f  cred it  to be ex tended , etc. O ther subjec ts  who 
m ake decisions using f inancia l s ta tem ent data  are s tockbrokers  and bank loan o fficers . 
Iden tif ica tion  o f  these dec is ionm aking  groups and  rep lica tion  o f  the experim en t  will 
greatly  c o n tr ib u te  to the  external validity o f  the results. T he  c u rren t  sam ple o f  subjec ts  
were taken  f rom  a subset o f  the  popula tion  w hich is not only responsible fo r  the 
p resen ta tion  o f  financia l s ta tem ents bu t is also a m ajo r  user in consulta tion with its 
clients. R eplica tion  o f  the  experim en t  w ith  o th e r  focal popu lations  will e i the r  confirm  
o r  d isprove the  cu rren t  f ind ings obtained . The replications will con tr ibu te  to the 
represen ta tiveness  o r  generalizability  o f  the  results.
A ccoun ting  System For G raph ica l  A n d  Probabilis tic  In fo rm ation
A no the r  area o f  research would include designing and  describ ing an accounting  
model tha t  could cap ture  source transactions ,90 process the transactions into the ledger, 
m ain ta in  the requ ired  fo rm a tt ing  and scaling charac te r is t ics  by ind iv idual accounts , and 
then genera te  the  financial sta tem ents w ith  the add it ional  fo rm a tt in g  and  scaling
30. A ny propoeed rood*) w ould p robably  no t d iffer in term * of th e  c u rre n t proceee, w hich i« to  reco rd  th e  
tren eec tio n  on eource docum ents. T he  d ifference w ould be in th e  m n |> l i o n  end  filte rin g  of th e  d a te
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characteris tics . H aving designed the system conceptually , one would next design the 
system in detail. The  detailed  design would then  be fo llow ed by p rog ram m ing  and 
p rocedu re  deve lopm en t of a p ro to type  system to test a sam ple o f  transactions and 
generate  a set of financial s ta tem ents with the appropria te  fo rm att ing  and  scaling 
character is tics  described  in the results o f  this experim ent. This  would  represen t a m ajor 
step fo rw ard  in the profession o f  accounting  and would be a s ign if ican t d epa r tu re  from  
w ha t  is c u rren tly  being done w hen processing accounting  data.
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Paul M. G oldw ater
111 S *n ta  R o n  Dunaa 
000 F t. P ickana Rd 
Panaacola B a tch . FI. 33(61 
(904) 033-6778
Ju ly  21, 1989
& M r-M s& . & fu ll-n am e&  &Jr~M D&
&title&
& com pany&
& a d d r l&
& addr2&
& city&
& state& , &zip&
Dear & M r-M s& . & fu ll-nam e&  & Jr-M D & :
We are  conduc ting  a com puterized  experim en t  in accounting. This expe rim en t  is 
concerned  specifically  w ith  the fo rm at and scaling characteris tics  o f  financial 
in fo rm ation . T he  results o f  this s tudy  will help to p rov ide  insight in the  fu tu re  
deve lopm ent o f  f inancia l accounting  standards.
We are pa rt icu la rly  interested  in the response o f  & com pany&  senior personnel, 
because the ir  experience  will con tr ibu te  s ignificantly  toward solving some o f  the 
problem s we face in this im portan t  area in our  profession. T he  experim en t  will involve 
case studies and  a questionna ire  con ta ined  on a com pute r  d iskette . The d iske tte  has been 
tested with a  sample o f  your colleagues, and we have revised it in o rde r  to m ake it 
possible fo r  us to obtain  all necessary data  while requ ir ing  a m in im um  o f  your time.
The average tim e requ ired  by your colleagues d u r in g  the pilot test was 40 m inu tes  (range 
25 -  65 minutes).
The d iske tte  will only func t ion  on an M S-DO S o r  com patib le  (e.g. PC-D OS) 
co m p u te r  with a m in im um  320KB of  m em ory.
It will be apprec ia ted  if you will com plete  the  task prio r  to January  31, 1989.
We would  welcome any com m ents that  you may have concern ing  any aspect o f  the 
experim ent. A lthough  individual (and  f irm )  responses are confiden tia l  we will be 
pleased to send you a sum m ary o f  the research results.
T hank  you for your cooperation. If  you have any questions e ither  before  or 
a f te r  the ex p e r im en t ,  or any d if f ic u l ty  in s tarting  the co m p u te r  program  please call Mr. 




Paul M. G o ldw a te r  
R esearch C oord inato r
A nthony  P. C ura to la  Ph.D. 
Associate Professor o f  A ccounting
1 3 0 .
A dditional C om m ents
(after experiment)
In form ation  to A ssess th e  A m ounts, T im ing , and U n certa in ty  
o f  P rospective N et C ash In flow s
(a f te r  experim en t)
Appendix B. Computerized Instrument
This is a com plete  screen du m p  o f  what subjec ts  in group 2 were presented.
131.
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Welcome To The Experim ent
Your task is to;
1. Select and review in form ation  abou t fo u r  cases.
2. A f te r  each case estimate the  p rospective  net cash inflow
fro m  opera ting  activities for next year.
3. A f te r  the fo u r  cases answ er some d eb rie f in g  
questions abou t the experim en t  in general.
Press A ny  Key To C ontinue
This is the f irs t  screen f l ip  presented  to all subjects. S p e n d i n g  on the group  to which 
the sub jec t  is a llocated, the num ber  o f  cases will e ither  be ind ica ted  as fo u r  (as above) 
or as two.
1 3 3 .
Instructions
1. The experim en t  is m enu d r iven  -  you m ake your selection f ro m  m enus 
and the system will respond accordingly . You need to be fam ilia r  with 
the [PgDn), [PgUp], [Esc] and [Enter]  keys.
2. D uring each case you will be able to request a previous 
item o f  in fo rm ation  as m any times as you wish,
3. You need to rem em ber  that a f te r  each case you will be asked to 
respond to the  following statement:
* Estim ate the prospective net cash inflow from  opera ting
* activities for next year.
Press A ny  K ey  To Continue
All sub jec ts  received this screen flip. It rem inds the sub jec t  o f  the keyboard  usage and 
the task to be com pleted .
134.
T utoria l On Decisionm aking U n d e r  Risk
Business decisions are  seldom m ade assum ing the availability  o f  p e rfec t  
in fo rm ation . For exam ple, w hen pred ic ting  cash flow , the variables o f  
interest are  uncerta in . A lthough  the results o f  m any business decisions are 
not p red ic tab le  with certa in ty , they m ay nevertheless be p red ic ted  with some 
degree  o f  confidence . This confidence  may be represen ted  by a p robability  
s ta tem ent. Th is  s ta tem ent m ay be e ither  a table o f  values (e.g. mean, 
variance , e tc .)  or a graphical d istr ibu tion . By exam in ing  e ither  the  table 
o r  g raph , one can  de te rm ine  the p robability  o f  specific  am ounts  occurr ing  
T he  next two screens will p resen t two examples o f  how to read probabilis tic  
in fo rm a tion  and what it means. Both o f  these examples ind icate  a t a glance 
the most likely ou tcom e fo r  the event. A dec is ionm aker should base one 's  
decision on the shape o f  the d is tr ibu tion  and one’s own a tt i tu d e  towards 
risk.
Press A ny  K ey  To C ontinue
Only subjec ts  in groups 2 and 5 received this screen flip  and the screen flips on the next 
th ree  pages.
135.
For exam ple  in this g raph  and related table there  is a g rea ter  chance that 
the cash f low  wilt be $990 than it will be $3,390.
Balance A ccounts  Receivable
f




$ -2 1 0  $190 $590 $990 $1,390 $1,790 $2,190 $2,590 $2,990 $3,390
Mode: $590
Table: Mean: $1,590
Balance Accounts S tandard  Deviation: $1,149
Receivable Range: $(210) to $3,390
P r e s s  A n y  K e y  T o  C o n t i n u e
136
The next d is tr ibu t ion  is bunched  in the opposite  d irec tion . The most likely 
am ount to occur is $5,590.










$ -4 2 0  $380 $1,180 $1,980 $2,780 $3,580 $4,380 $5,180 $5,980 $6,780
Mode: $590
Table: Mean: $5,580
Balance Accounts S tandard  Deviation: $3,180
Receivable Range: $(420) to $6,780
P r e s s  A n y  K e y  T o  C o n t i n u e
137.











$-420  $380 $1,180 $1,980 $2,780 $3,580 $4,380 $5,180 $5,980 $6,780
(000’s) O m itted
1. Indicate  the am ount (approx im ate)  that has the greatest chance  of 
occurring: (Type the  am ount and press [R E T U R N ].)
2. The am ount $3,390 has just as great a chance  of occurr ing  as the 
am oun t  $2,990? (Y /N ).
Do You Wish To Change Your Answers? (Y /N )
138.
U N C H A N G IN G  B A C K G R O U N D  IN F O R M A T IO N
The M edical C en ter  C lin ic , P.A. is a physic ian  ow ned , g roup  m edical 
prac tice  com prised  o f  140 specialty physicians and several h u n d red  specialty 
tra ined  health  care professionals. The Clin ic  is con ta ined  in al I I  story, 
s ta t e - o f - th e - a r t  m ain facili ty , next to a 500 bed f o r -p ro f i t  hospital. The 
clin ic  also has fam ily  medical cen ters  located in neighboring  com m unities . 
T he  Clinic started  50 years ago.
T he  execu tive  com m ittee  has been concerned  about rising m edical costs and 
decreased  m edicare  paym ents  as a  result o f  D R G 's . Because o f  a depressed 
local econom y the collectability  o f  the  accounts receivable  is o f  some 
concern . The m arke t  share  o f  pa tien ts  has been decreasing  from  
com petit ion  with independen t physicians in the com m unity  who are not 
connected  with the Clinic.
The Clinic has received an unqua lif ied  aud it  op in ion , bu t an  u ncerta in ty  
was noted  concern ing  the collectability  o f  accounts receivable.
Press A ny  K ey  To C ontinue
All sub jec ts  received this screen flip , presenting  a general discussion o f  the organization , 
the  econom ic  env ironm en t,  diagnostic  related groups and the health  m ain tenance  
organization .
139.
The M enu O f  Inform ation  Choices For The Cases Will N ow  Be Presented
R em em ber  you need to review  the in form ation  abou t the case to respond 
to the fo llowing statement:
* Estim ate the prospective net cash inflow  from  opera ting
* activities for next year.
Before responding  to this s ta tem ent, rem em ber you will be able to 
request i tems of in fo rm ation  about the  case f rom  a m enu o f  choices and you 
can es tim ate  the prospective  net cash inflow w henever  you are ready.
Press Any Key To C ontinue




Please use as many o f  the fo llowing in form ation  items you consider
necessary to estimate the net cash inflow  from  opera tion  fo r  next year.
You may m ake the selection as m any times as you need,
Case 1 of 2
1. S tatem ent o f  Cash Flows
2. S tatem ent o f  F inancial Position (Balance Sheet)
3. R obert  M orris  Associates F inancial Ratios
4. F ive Year Sum m ary
5. A ud it  R eport
6. Redo T utoria l on U ncer ta in ty
7. C red it  R eport
8. B ackground In form ation
9. Sum m ary  Statistics on Accounts Receivable
10. Notes to Financial Statements
11. S tatem ent o f  Earnings (Income Statem ent)
12. 1 am now ready to estimate the net 
cash flow  from  opera tions fo r  next year.
E nter Your Selection: |  
and press [Enter]
The available  cues in this m enu w ere  de te rm ined  by the trea tm ent group to which the 
sub jec t  was random ly  allocated. This specific  screen flip  represents  group  2.
141.
W A R N IN G
Have you m ade your estimate o f  the 
net cash inflow  from  opera tions for 
next year? The next screen will 
require  you to en ter your estimate.
Y -  you will en te r  your estim ate  
on the next screen.
N -  you will re tu rn  to the M E N U
(Y /N )?  |
All sub jec ts  received this screen flip. This  cautions the sub jec t  to consider  the next 
action. If  the sub jec t  has dec ided  on the es tim ate  o f  cash flow for next year, then en te r  
"Y" and the next screen will request the am ount. I f  the sub jec t  has not a rr ived  at an 
estim ate , then en te r  "N" and retu rn  to the m enu o f  cues and con tinue  to m ake judgm en ts  
abou t cash flow.
142.
EST IM A T E O F  N E T  CASH INFLOW  FR O M  O P E R A T IO N S
What is your best estimate o f  the opera ting  
net cash inflow  for next year?
Enter the am ount in thousands and  press E N T E R
$ ■ ■ ■ , 0 0 0
Do You Wish To Change Your Estimate? (Y /N )  |
AN subjects  received this screen flip. T he  statistical analysis was based on subjects ' 
responses to this screen a f te r  their  evaluation o f  the inform ation  cues for each case.
143.
D E B R IE F IN G  Q U E S T IO N N A IR E
1. I am aware of the  F inancial A ccounting  S tandards Board 
concep tua l  fram ew ork .
2. I am fam iliar  w ith  SFAC No. 1.
3. I am fam iliar  w ith  SFAC No. 2.
4. Would you have found  additional in fo rm ation  concern ing  the  fic tit ious
5. Did you feel com fortab le  m aking an es tim ate  o f  the  net cash inflow 
from  opera tions  given the lim ited da ta  in the cases?
6. C om pared  to your professional colleagues, how would you describe your 
willingness to take risks?
1 = m uch less willing, 2 = about average, 3 = m uch more willing
7. Please allocate 100 points to the  trad itional accounting  and
n o n - tra d i t io n a l  accounting  in form ation  on the bas is o f  your reliance 
on them  in com pleting  this task. Traditional: N on-trad itional:
All subjec ts  received this screen flip. These are  the d eb r ie f ing  questions.
144.
8. H ow  in teresting  d id  you f in d  this experim en t?
1 -  very dull, 2 -  dull, 3 -  in teresting, 4 -  very in teresting
■
9. H ow  m any years o f  w orking  experience  do  you have? (N earest year) ■
10. Highest level o f  education  a tta ined?
1 -  underg radua te ,  2 -  m asters, 3 -  Ph.D., 4 -  o ther
1
11. How old are you? (To the nearest year) 1
12. I fou n d  the instructions very clear. (Y /N ) ■
13. While do ing  the experim en t,  d id  you jo t  or w rite  dow n any
in fo rm ation  to help you arrive at your decisions? (Y /N ) ■
14. How m any m inutes do you th ink  it took to com plete  this ex perim en t?
15. If  you have any com m ents  about the expe rim en t  or the experim enta l  
m aterials, please indicate  them  on the enclosed sheet.
16. Please ind icate  on the enclosed sheet any m ethod you cu rren tly  
use to assess the uncerta in ty  o f  prospective net cash inflows.
Do you wish to change your answers? (Y /N )  |
AH sub jec ts  received this second screen o f  d eb r ie f ing  questions, and  all sub jec ts ’ 
responses were ed ited  fo r  f ie ld  acceptability . For exam ple, question 1 would accept only 
a "Y" o r  "N" response; if  any o ther  response were given the sub jec t  could  not continue . 
Q uestion  7 requ ired  the two am ounts  to add to 100%; o therw ise , the  sub jec t  could not 
con tinue  to question  8. This  process ensured  that all sub jec ts ’ responses p roduced  valid 
data  fo r  subsequen t analysis.
145.
Results O f  The E xperim ent
Would you like to receive a sum m ary  o f  the results o f  all subjec ts








Do you wish to make any changes? ( Y/ N)
All sub jec ts  receive this screen flip. Those subjec ts  who prov ided  the ir  nam e and 
address w ere  au tom atically  sent a sum m ary  o f  the  results showing their  ow n responses in 
rela tionsh ip  to group  means.
146.
T hank  You For Tak ing  Part
We apprec ia te  your time and e f fo r t  in provid ing  us with the data fo r  
this experim ent.
R em ove the d iskette  and re tu rn  it to the pa rtne r  in charge.
T u rn  o f f  the  com pute r ,  and  again, thank you.
Sincerely,
Paul M. G o ldw ate r
D epartm en t  o f  A ccounting
Louisiana State U niversity
Phone: (904) 474*0509 or (904) 932-5778
All subjec ts  received this screen flip. The sub jec ts ’ responses have been saved on the 
d iske tte  to be re tu rned  to the researcher for processing.
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Appendix D. Mann-Whitney IJ - Wilcoxon Rank Sum W Test
LEFT2 5 
by FORMAT
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Corrected for Ties 
Z 2-tailed P
-.3456 .7297
1 6 8 .
RIGHT75 Right skewed, 75th percentile 
FORMAT Format
Mean Rank Cases
60.4 3 68 FORMAT = 1.00 Tabular






Corrected for Ties 
Z 2-tailed P
-.5364 .5917
Appendix E. Kruskal-Wallis 1-way ANOVA
LEFT25 Left skewed, 2 5th percentile
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Left skewed, 75th percentile 
Scaling and Familiarization
Mean Rank Cases
62 . 25 38 SCALE - 1 Point Estimate
58 . 29 42 SCALE = 2 Education and
56. 47 37 SCALE = 3 Probabilistic
117 Total
Corrected for Ties
CASES Chi-Square Significance- Chi-Square
Significance
117 .5729 .7509 .5739 .7506
RIGHT2 5 Right skewed, 2 5th percentile
by SCALE Scaling and Familiarization
Mean Rank Cases
61. 14 38 SCALE = 1 Point Estimate
58 . 17 42 SCALE = 2 Education and
57 . 74 37 SCALE = 3 Probabilistic
117 Total
Corrected for Ties
CASES Chi-Square Significance Chi-Square
Significance
117 .2281 . 8922 .2285 .8920
170,
171
RIGHT75 Right skewed, 75th percentile





38 SCALE = 1 Point Estimate
42 SCALE = 2 Education and
37 SCALE = 3 Probabilistic
117 Total
CASES Chi-Square Significance 
Significance
117 .5724 .7511
Corrected for Ties 
Chi-Square
. 5736 . 7507
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Appendix G. Additional Comments From Subjects
These com m ents  were re tu rn ed  by the subjec ts  a f te r  the  experim en t  was com pleted .
1 7 7 .
178.
Subject  1: 
Subject 2:
Sub jec t  3: 
Subject 4: 
Sub jec t  5: 
Subject f>:
Subject  7:
Sub jec t  8: 
Sub jec t  9:
A d d ition al C om m ents
(a f te r  experim ent)
It was impossible to p ro jec t  fu tu re  cash flows consider ing  in fo rm ation  
presented.
1 though t the expe rim en t  was interesting. C er ta in  da ta  requ ired  to 
calculate net cash flow from  opera ting  activ ities  was fair ly  easy to 
estimate (deprecia tion  expense, provision to w r i te -d o w n  A / R )  whereas 
o ther  da ta  (com ponents  o f  o ther  assets, o ther  liabilities, P & I.) was not as 
clear,
I found  the case to be interesting. I was a little unclear a t  f irs t  as to the 
association o f  the graphs to the experim en t ,  so 1 rew orked  the tutorial.
In form ation  regarding the com pany 's  business plan for the com ing year 
would  be m eaningful in estim ating cash flow.
A com pany  plan or budget would be a realistic expecta tion  fo r  use in 
estim ating  cash flows.
T he m eaning  of the A /R  probability  table was very unclear  to me. I 
assum ed that it ind ica ted  probability  of cash inflows fro m  collections over 
the  next 12 mos. o f  A /R  outstand ing  today.
L T D ebt does not agree betw een FN(2) and B/S on cases 1 & 2 or cases 3 
& 4. Did not appear  to be change in any m ajo r  accoun ting  in fo rm ation  
betw een cases I & 2 and betw een cases 3 & 4.
With the lim ited am ount o f  in fo rm ation , this was a total waste o f  time. 
H ow ever, I assume this was the reason o f  the test.
I did not unders tand  the in form ation  in tended  to be conveyed  by the 
"D istr ibu tion  o f  Accounts  Receivable" screen (frequency  o f  w hat?  
balances d u r in g  the year?) and thus ignored it in de te rm in in g  the estimate 
o f  cash flow.
Subject  10. R ound  num bers . Provide 1985 cash flow.
1 7 9 .
Sub jec t  1:
S ub jec t  2:
Subject 3:
Sub jec t  A.
Sub ject  5:
S ub jec t  6:
Subject 7:
In form ation  to  A ssess th e  A m ounts, T im in g , and U n certa in ty  
o f  P rospective N et C ash  In flow s
(af ter  experim ent)
.AR - m ean &. s tandard  devia tion
.co llec tab il i ty /w rite  o f f  history
expense  estimates
.sales & sale to receivable ratio
.depreciation
Prior results and cash flows, f ive  year sum m ary  
D istribu tion  o f  A R  was in te rp re ted  to m ean collectability  
Balance sheets
I tried to consider the  e ffec ts ,  if any, of the qua lita tive  inform ation  
con ta ined  in the cases. In try ing  to p ro jec t  fu tu re  results bases on 
historical in fo rm ation , these cases re in fo rced  to me the m ajo r  e ffec ts  that 
tim ing o f  accounting  trea tm ent and  uncerta in ty  o f  fu tu re  results can have 
on the usefulness o f  cu rren t  financial stmts, and related disclosures.
-F ive  year sum m ary  (% cash flow s/professiona l services)
•Balance sheet ( A /R  balance)
- A / R  presen tation  inform ation  graphs ( A /R  balance)
-F inanc ia l  ratios (professional s e rv ic e s /A /R  balance)
I would use a s ign ificantly  g reater am ount of cu rren t  in fo rm ation , i.e. 
budgeted  PPE, statistics on rate  increases expec ted , em ployee  workloads 
and p roductiv ity ,  behavior o f  G  & A to revenues /vo lum e , tax s truc tu re  
and  the like to a rr ive  at a pro  fo rm a  incom e s ta tem ent. Paym ent lags and  
trends on A R  w ould  be he lp fu l ,  as would details o f  cu rren t  liabilities, 
payables and  annuals  and how they relate. G enera l  items, i.e. o ther  
annual liabilities and  AP seem ed out of line - annual liabilities could be 
sub-[(//ejfiWe] healthcare  costs w hich could a f fe c t  cash flow if  described. 
Debt num bers  seem ed strange, to m uch cash on hand , should pay o f f  
debt. Also, interest expense was way high historically  based on deb t  
s truc ture . Seasonality, if any would help as would suggested 1988 # 's ,  
SWB increases, occupancy  costs, PPE add it ions , etc.
Would de fin i te ly  have liked to have more detail  o f  the payables, 
part icu larly  the  large reason for the increase. 1 was a lot m ore concerned  
about the  cash outflow s on the liability side ra the r  than  the inflows from  
receivables and o ther  assets.
-P rev ious  years’ s ta tem ents o f  cash flows 
-C u rre n t  assets/liabilities  on latest B/S
-Footnotes: upcom ing  obligations on deb t com m itm en ts  to pu rchased  f ixed  
assets
-3  years’ incom e statements; earnings trends.
-M D & A : earnings prospects, A / R  problem s, deb t  repaym en t & 
res truc tu ring , capital outlays
1 8 0 .
Sub ject  8: 
S ub jec t  9:
S ub jec t  10:
S ub ject  1 1: 
S ub jec t  12:
S ub ject  13: 
S ub jec t  14;
Subject  15: 
Sub ject  16:
K now ing  prio r  years f inanc ia l  da ta  is he lp fu l ,  bu t  m anagem en t’s fu tu re  
in ten tions would  help a grea t deal in p red ic ting  opera tions  & 
expenditu res .
How m any doctors , etc. each year to de te rm ine  rev e n u e /d o c to r?  Did 
decrease in m arket share  m ean less pa tien ts  or decreasing  share  o f  total 
pa tien ts  available? R e v e n u e /p a t ie n t  da ta  would  have helped. Did not use 
R M A  da ta  to any great ex ten t.  C om para tive  R M A  betw een years might 
have useful to iden tify  trends. Billing trends (i.e. net collection period)  
would also have been som ew hat useful.
-M D & A  for public  com panies 
-co m m itm en ts  foo tno te  disclosures 
- t r e n d  da ta  f ro m  B/S, I/S  & cash flow  stm t 
-o th e r  F /N  disclosures
Simply not enough background  info. T here  was no info regard ing  
forecasted  changes in ra tes /vo lum e or changes in salaries & wages, etc.
I wo>'!d like to see: 1) Past com parisons o f  actual to budget (this would 
give indication o f  how mgt can forecast), 2) Business p lan , both short and 
long range, 3) Review o f  actual results  from  fiscal year end  th rough  just 
p r io r  to issuance o f  audit  report.
In add it ion  to basic f inanc ia l  in fo , m arke ting /sa les  in fo rm ation  and o ther  
info, es tim ating  fu tu re  ac tiv ity  is necessary to come up  with a reasonable 
es tim ate  o f  cash flow.
Could have used
.M onth ly  volume to bette r  evaluate trends 
.V o lum e/ra te  matrix  
.More com peti to r  data
.More data  on H M O /ag ing  o f  its rece iv ab le /t ren d  o f  its % of business 
.R a te /w age  changes p lanned  
Did use
.Historical trend  (ignoring  19H5 & prio r  due  to unexp la ined  85-86  
aberra tion )
.Expected con tinued  A /R  increase due  to H M O  and econom y 
.Expected level o r  dec lin ing  A /P  in fu tu re  as c u rre n t  year % increase way 
out o f  p roport ion  to business level 
A n tic ipa ted  fu tu re  pressure on volume.
-H istorica l results o f  opera tions  and cash flows.
-B udge ted  results and cash flows
-D eta il  o f  m anagem ent plans and assum ptions for the com ing period. 
-A d d it io n a l  background  data.
Change in #  o f  custom ers & d istr ibu tion . T re n d  line o f  cash f low  of 
com petit ion  in area. Capita l expansion m aster plan. Bank rela tionship .
Paul M. Goldwater
VITA
l i t  Santa Rosa Dunes Home: (904) 932-5778
900 Ft. Pickens Rd. Office: (904) 474-0509
Pensacola Beach, FI. 32561
July  21, 1989
A cadem ic Data
U nivers i ty  o f  A uck land , A uckland , New Zealand
Bachelor o f  C om m erce  - M ajor  A ccounting  and Econom ics, 1972.
U nivers i ty  o f  Otago, D unedin , New Zealand
Post G rad u a te  Diplom a in Com m erce  - M a jo r  A ccounting  and  Systems, 
1975.
U n ivers i ty  o f  West Florida, Pensacola, F lorida
Bachelor o f  Science - M ajor  A ccounting , 1981.
P ro fessio n a l Q u a lifica tio n s
A.C.A. - Associated C harte red  A ccountan t,  New Zealand 
C .M .A . - Cost and M anagem ent A ccoun tan t,  N ew  Zealand
T ea ch in g  And R esearch  P referen ces
A ccoun ting  in form ation  systems 
M anageria l accounting  
Financial "1 0 0 0 0 0 1 1 0 1 ?
P rofession a l E xperience
1. Fall 1984 to present
D octoral cand ida te , Louisiana State U nivers i ty  
Major: accounting  and systems 
Minor: statistics and  operations research
2. M arch  1981 to August 1984
C onsu ltan t  - two large consulting  assignm ents
. design o f  a 700 bed hospital in fo rm ation  system, patien t and
financia l systems, p repara tion  o f  a request for proposal and 
evaluation  o f  vendors’ proposals.
1 8 1 .
182.
. design o f  an  in tegrated  computeriT^d m arketing , p roduction  and 
accounting  system for a c o n t i n i : ig  m edical education  
company.
3. January  1980 to M arch 1981
Assistant Professor o f  A ccounting
R esponsible  fo r  teaching cost accounting , systems and financial 
accounting.
4. F eb ruary  1977 to January  1980
A rth u r  Young & Com pany , O klahom a City
Senior C onsultan t in M anagem ent Services
Feasibilities studies, analysis and design o f  small and large accounting  
in form ation  systems, E D P auditing .
5. January  1974 to Jan u a iy  1977
Lecture*1, U n ivers i ty  o f  Otago and  U n ivers i ty  o f  A uck land , New Zealand
Responsible fo r  teaching financia l accounting  and m anagem ent 
accounting.
6. July 1972 to Decem ber 1973
Assistant C ontro ller ,  G enera l  Foods N.Z. L td ., D uned in , New Zealand
T ea ch in g  E xperien ce
Courses taught:
F inancial Accounting 
In te rm edia te  Accounting  I 
Cost A ccounting  I 
Cost A ccounting  II
Cost A ccounting  and  Case Studies (graduate) 
A ccounting  In form ation  Systems
P rofession a l O rgan ization  M em berships
New Zealand  Society of A ccountants  
A m erican  A ccounting  Association 
O pera tions  Research Soc*ety o f  Am erica  
National Decision Sciences
P rofession a l O rgan ization  O ffic e s  and A ctiv ities
Vice President o f  M anuscrip t  C om m ittee ,  Pensacola C h a p te r  o f  N A A . 
Vice President o f  Education and Professional D evelopm ent, Pensacola 
C hap ter  o f  NAA.
C om pleted  E m pirical R esearch
"Tabular Versus G raph ica l  Inform ation: An Experim ent" , (w ith  R obert  
H arper  and Bart H artm an).
1 8 3 .
" C o m p u t e r i z e d  E x a m s  v s  P a p e r  E x a m s " ,  ( w i t h  R o g e r  G u y e t t e ) .
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